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For Speed, Power and Ease 



FREEZE MACHJNE 



Features.. 

"Single part 



Only £28.95 



Features include. 



• Totally unstoppable Freeze 

• Fast save routines 

• Ultra efficient file compactor 

• Game killer 

• Lazer and Turbo Fastloads 
t Integral Reset button 

• Tape turbo facilities 

• 12 second disk Format 

• Selective file copier 

• Selects load 

• Plus many more ! 



■ ■ ■ 



UPGRADES 



Mkl, II 
MklV.. 
Lazer . 



Ill 1MB 



Dolphin DOS 



Install Dolphin DOS and prepare to be amazed I 
LOADs & SAVEs files up to 25 times faster, LOADs 
202 blocks in less than 5 sees, yet still maintains 
standard CBM disk format! Compatible with the 
majority of commercial software, it is now the 
established standard parallel operating system For 
the 64/120 using trie 1541 disk drive, and includes 
many extra DOS & BASIC commands, a built-in 
monitor and Centronics printer driver, plus numerous 
other us*M features Qn|y £ 69 95 



DOUBLER 

THE tape backup device 



The most effective product of it's lype, the 
DOUBLER makes perfect first generation 
backups of your tape software. Consists of 
hardware and software, and requires access 
to two CBM type data recorders. So easy to 
use - works every time! 

Only £12,95 



1541 Exam 



Problems with 1541 disk drive head alignment? 
No problem! This package contains a digital 
alignment disk and drive tauft diagnosis 
software that will allow you to both check and 
correct head alignment on your 1541. 
Package also includes quiet drive stops lo 
si fence that knocking noise" associated with 
the driva- Only £39,95 




■ ■■■■■■■■■<■ 



the rest ! 



Includes.. 

"Freeze 
Frame Mk 
& Lazer 



...£ 19.95 
.£ 7.95 
.£ 2.00 



The most effective backup cartridge on the 
market? We feel too other "device" can 
remotely match the speed, power and ease 
of use of the FREEZE MACHINE, IVs speed 
of operation Is the most amazing feature - 
Imagine being able to SAVE & reLOAD 
your favourite games in as little as 10 
seconds and no more than 13. Buy one 
and see it perform, if you don t agree that 
it is the most formidable cartridge 
available, return it within your statutory 2$ 
days for full refund - we are that confident! 



Freeze Machine Utility Disc V3 0 



Incuciro ovg p yrj rcu-n^, h is 'ha la'e&i virion o1 iha disk rial 
comp&msms US9 or 1he Fre&ze Machine. Used In con; unction wi'h 
tne catrklge, \\ allows the complete transfer to disk ol many 
P'ograms thai load extra parts, eg. G unship, Last Ninja, WorfcS 
Oamas & Supercede. A very useful add-on 10 Freeze Machina. 



Upgrades: £2. CO 



ONLY £7,95 



Disc Disector V5.0 



Our popular disk backup/utility package fea- 
tures a wide range of powerful programs. The 
'nibblers' provided will backup most-all protec- 
ted software, and includes options for 3 or 0 
minute copy and usage of 2nd drive. Utilities 
Include: Menu Mater, Disk Orderly, Disk 
Rescue, Discmoru-, Scratch/Unscratch, Fast 
Format, Disc to Tap*, Selective filecopy, and 
many more. Also compatible with 126,1280 &. 
1570 drive Only £19.95 



Amiga 500 



Amiga 500 £ 449.00 

Includes Do uk» Paint, ,Sil«nl Service & 5 disks full o< 
public domain software. 

Phillips CM&S33 (Monitor, suits A50D}.... £ 279.00 
Stareo sound colour monitor, includes cable for A5G0. 

SPECIAL OFFER,... Amiga 500 with 
Amiga 1081 Monitor, only 669.00 



Disks & Boxes 



25 bulk packed D&'DD disks, with sleeves, 
w/p tabs and labels. Goad quality and fully 
guaranteed, only £ 13.95 

25 disks + box. Disks as above plus SO 
capacity locking storage box, only £ 22.95 

£5 disks + 100 box. As previous offer but 
with 100 capacity lacking box £24.95 

50 capacity box* Hi-qualily lockable storage 
lor 5.25" disks. Smoked Perspex top 10.95 

100 capacity box. Larger version £ 13.95 



pracCucts 



NEOS Mouse + Cheese. A very popular 
add-on for £4/128 users. High quality mou&e, 
comes with full colour graphic software ,.,.., £24*95 

"84 POWER PACK, Replacement power sup- 
ply unit to suit the '64 £24 .95 

MOTHERBOARD- 4 slot with either all upright 
or with one straight thro 1 For modem use (please 
state type when ordering...... £28.00 

XETEC SUPERGRAPHIX. The test Centronics 
interface for 64/123. Features SK buffer and allows 
for downloadable fonts. Excellent value £69.95 

DATA RECORDER- CBM compatible type, 
same as C2N/1531 but cheaper and includes a 
pause control .......... +p „ £24.95 

AZIMATE 3000, Multiple cassette loading 
difficulties? Check and adjust yewjr CBM cassette 
unit when necessary with this head alignment kit, 
Very easy Lo us* , „„„„ £6,95 

1541C DISK DRIVE. We have them in stock 
but why not buy an Excelerator which is a better 
periormer, has many advantages, comes with tree 
software and is much better value.. £189.95 

1541 QUIET DRIVE STOPS, Woodpecker 
trouble? Silence your 1541 now with these easy to 
fit stops. Also prevents head mis -alignment. Two 
sets provided to do 2 drives [not suitable for 'turn 
lever' types) , , , £4*95 



In Australia contact: Micro Accessories of Unii a N Hewitt son Rd> Elizabeth Wesi, S. Australia 5113 Teh 



287*0191 



V — NEW 
r LOWER 

F PRICE ! 





A SUPE 
BUNDLING 
OFFER 



"A- Extremely compatible 

ic Xcellent value 

* Compact size 

~k Even lower price 

* Low noise 

* External 8/9 switch 

* Rave reviews 

* Attractive appearance 
*k Turbos, no problem 

* One year guarantee 
ik Runs cool 

* + Direct Drive Motor 



at an even lower price, this superb bundlin 
offer combines the critically acclaimed 
Excelerator+ with the super sophisticated GEOS 
(Graphic Environment Operating System.) GEOS 
brings the power of a graphic interface and 
integrated disk turbo to the '64/128, from which 
you can access geo PAINT, a full -featured graphic 
workshop, geoWRITE, an easy-to-use WYSIWYG 
word processor and Desk Accessories which 
include Calculator, Notepad, Alarm clock, Photo 
album, etc. Many more extensions are available 
such as spreadsheet geoCALC, database/ 
mail-merge geoFILE t etc. 



xcelerator+ 

& GEOS 

£129.95 

Excelerator+ 
& GEOS, PLUS 
Freeze Machine 

£149.95 



GEOS Products 



Full range of GEOS products for 
Int 64 & 128 al Lhe best prices. 

GEOS 64 £24.95 

GEOFiLE £24.95 

GEOCALC ...... 

GEOD EX ' DESK PACK £21 95 

GEOWRITE WORKSHOP £2195 

FONTPACK ONE .£16,95 

^ L-L in iniiiitifihiiE £ 1 6 . & 5 

GEO PUBLISH : £32.95 

G EO P R OG RA M M ER £32.95 

GEOS 128, £32.95 

GEOWRITE 

WORKSHOP 128..... £32,95 

GEOCALC 12S , £32.95 

GEOFJLE 128 £32.95 






Your '64 coufd look like this! 



Why put bp with an old fashioned looking 
computer? Fit one of these smart and 
modern looking new cases to your trusty 
'64, and it will look and feel like you are 
using a brand new computer. This high 
quality injection moulded case is simp.'e 
to fit and gives a lower keyboard height. 
Don't put up with the old image, 
order one now. 



IconTroller 

Only £11.95 



By Suncom, the keyboard mounted 
cursor controller, a natty liltle stick that 
attatches to yoirr Commodore keyboard. 
Ideal for I con -driven software, and 
perfect for GEOS applications. 



LC-1 0 from 

The NEW No.1 CBM ready printer 





Representing quite amazing value lor 
money comes the LC 10 from Star, 
and now we can offer Ihe all- new 
colour Vfit9ion offering 7 bask: colours 
to achoive hundreds of blended 
shades, Boih colour and 
monochrome versions availab?e in 
Commence ready form tor 64/126 
users of as parallel version fo* Amiga 
users (rnultiione colour access 
available direct frorr Amga desktop). 
Colour version accepts standard 
LCf 0 black ribbons. Please stale your 
computer type and either colour or 
monochrome vision when ordering. 



Four NLQ fonts, yea FOUR 
Paper Parking (use single sheets 
without removing tractor paper) 
Comprehensive 'front panel 1 
operation of most modes 
96 NLQ print combinations 
144,'36cps print speed 
Auto single sheet feed 
Tractor and Friction feeds 
Doubled Quad height characters 



Only £199.oo 

STOP PRESS....Co\m« 
version now available ! 

Only £234.00 

Prices include two extra 
black ribbons free of charg* 
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UTILITIES 

• Designer 10 

A powerful drawing package for your C64 

• Character Grabber 49 

Grab characters for use in your own program 

• Adventure Kit V 82 

In the final article we summarise the 
package 

» CI 28 FKeys Swapper 84 

Define function keys on the C128 to carry 
out standard commands 

• Screendraw 64 94 

A powerful background and character 

editor 
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Looking at a language with a difference 
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Sculpt 3D 26 

An innovative graphics package 

Abacus 29 

We take an in-depth look at a wordproeessor 
and a database system from Abacus 
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NEWS 

DATA STATEMENTS 



£30,000 Yeti Bet 

Yeli is the first release from Destiny 
Software and to celebrate the fact 
Destiny boss Francis Lee has 
announced a competition in which the 
winner may or may not win £30,000! 

The reason for the uncertainty is 
that the whole proceeds of the 
competition depends on the outcome 
of a £200 wager which Lee has placed 
with hookmakers^ William HilL 
Success is linked with the destiny of 
Chris Bonnington's expedition to 
collect positive proof of the Yeti's 
existence, 

Bonnington is famous for his 
mountaineering exploits and this latest 
venture follows in the wake of reported 
close encounters by a recent Russian 
expedition, Bennington is totally 
convinced thai the outcome of his 
search will result in the first film of 
this elusive creature, **I am convinced 
the Yeti does exist and is not some 
kind of large primate but a completely 
new species," 



A smart new modem based on the 
Demon II but with many additional 
features is on offer from Dataphone 
for less than £100. 

Like the Demon II, the Designer 
has full BABT approval, full computer 
control, auto-dial and auto-answer. 
Signal handling encompasses 1200/75 
and 300/700 baud rates as well as 
1200/1200 half duplex for bulk 
uploading with automatic baud rate 
sensing. 

The additional features of the 
Designer include over-ride buttons for 
use with manual software^ a call 




Trekker Francis Lee mounts yeii-notkef 
£3Qj.00& competition J&r his new company 



Like the Loch Ness monster, the 
Yeti or Abominable Snowman, has 
been the subject of stories and myths 
for centuries, Sightings have been 
reported and footprints photographed 
but still any incontrovertible proof has 
eluded the creatures persuers. At the 
moment of placing the bet, William 



progress monitor which allows users 
to hear what's happening on the hne s 
and a pare] lei connector for the 
telephone. The modem is linked to the 
computer by a standard 25 pin RS232 
D socket and employs a three wire 
telephone circuit which prevents the 
tinkling of extensions when the 
modem is in use. 

Pricing details are available from 
Dataphone. 
ToucMme: 

Dataphone Ltd: 22 Alfric Square, 
Woodston, Peterborough PE2 OJP. 
Tel: 0733 230240 



Hill was still offering odds of 150-1 
against success. 

The £30,000 can be yours by 
submitting a postcard describing the 
Yeti in 50 words or less to the address 
below. The winner will be the person 
who is judged to have encapsulated the 
true nature of the Yeti, Employees of 
Destiny Software or Solution Public 
Relations are not allowed to enter, the 
judge's decision will be final and no 
correspondence will be entered into, 
Remember to include your name and 
address on the postcard. 

Lee has his own feelings about the 
Yeti, "The idea of the Yeti represents 
beauty, mystery and romance together 
with that hint of danger,., if it is found 
then I hope that, once filmed for the 
nest of the world to see, it is allowed 
to remain free as nature intended." 

Unfortunately, Destiny's Yeti is 
not Tree as nature intended \ the C64 
version costs £9.95, 

Touchline 

Destiny Software: Lamerwn House, 
23 High Street, Easling x London W5 
SDR Tel: 01-56? 6677. 



MIDI Modules 

At the recent Frankfurt 88 computer 
exhibition, Cheetah Marketing 
revealed their new velocity sensitive 
Midi Master keyboard MLK7VA. The 
keyboard features a full size, seven 
octave console with velocity sensitive 
polyphonic keys with aftertouch and 
weighting. 

Inside there is a powerful computer 
suitable for a wide range of uses when 
connected to other MIDI equipment. 
Despite its professional specification 
the cost is only £399,95 . 

Also at the show s visitors could see 
the new MD8 which Cheetah are 
claiming to be *the lowest cost MIDI 
Digital Drum Machine on the market ' 
at £149.95. The MD8 Machine stores 
up to eight true digital voices sampled 
at 32kHz. Further voices can be 
bought from Cheetah to create your 
own customised kit To accompany the 
MD8, there is also the DPS Electronic 
Drum Kit and Pad Interface, 

Touckline: 

Cheetah Marketing Ltd: Norbury 
House, Norbury Road, Fairwater, 
Cardiff CF5 3 AS. Tel: 0222 555525, 




Designer Mode(m)s 



Diitttphones Designer Modem 
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NEWS 





Logotron At Last 

Logotron is ready to release its low 
cost business packages for the C64 
through its new division, Logotron 
Business Products. The first three 
programs form their new 1925 Series 
whose name is derived from the £12,95 
price tag s though a three-in-one 
version is available for £29.95. 

Writer 1295 is a wordprocessor 
with full editing facilities for creating 
personalised correspondence, reports 
and documentation. It supports 
special printer functions such as bold 
and underline facilities, performs cut 
and paste either within a document or 
from one document to another, 
employs auto page numbering and 
page formatting. The amazing 
spelichecker boasts 100,000 commonly 
used words with rapid execution* 

Filer 1295 forms a database which 
can handle up to J0 t 000 records with 
up to 25 characters in each field. Its 
search and select functions can 
pinpoint and guide the user to any 
particular field within an individual 
entry. 

Planner 1295 comprises of a 
spreadsheet with extensive arithmetic 
functions which calculates to a 
precision of 12 digits. Rows and 
columns can be copied, inserted and 
deleted at will. 

All three programs will 
communicate with one another for 
mail merge purposes and further 
details are available from Logotron. 

Toucktine: 

Logotron Ltd: Dales Brewery, Gwydir 
Street, Cambridge CB1 2U. Tel 0223 
323656. 



Flame Protected 

Computer owners worried about a 
computer system inferno will be 
heartened to learn that Fire and Safety 
Training Ltd are to hold a seminar 
dealing with fire protection of 
computer installations. 

The one day course on July 17th 
1988 will be held at the Cranfield 
Institute of Technology, Cranfield, 
Bedford MK43 0AL, from where 
further details and booking forms arc 
available. The seminar costs £120 
including lunch and refreshments, so 
book now to avoid disappointment. 



Poached Egghead 

Micro-musician Rob Hubbard has set 
his sights on the Sunshine State of 
California. After working with 
Electronic Arts at its San Mateo 
headquarters last summer, 
negotiations to tempt him onto its 
permanent staff were successfully 
concluded recently. The stunning 
music for Skate or Die was the first 
fruit of this liaison and Hubbard is 
now hard at work completing several 
other projects for FA. 

During an incredibly successful 
four years as a freelance programmer, 
Hubbard has produced music tracks 
for over 60 games including Sanxion, 
Monty on the Run, Crazy Comets and 
Knucklebusters. Despite offers from 
several British software houses, he has 
jealously guarded his freelance status 
and Electronic Arts 1 offer must be 
considerable though no figure has been 
revealed, 

In a fit of PR fervour, Hubbard 
is reported to have said, "My time at 
Electronic Arts convinced me that this 
was the right company for me to join. 
It could provide me with necessary 
support, both technically and 




Roh Hubbard makes a fast phoaecall as he 
defects to the West (Coast) 

technologically, to develop my skills 
as a music artist to their full potent ial" 
Funny, he didn't say anything about 
money! 

Toucklme; 

Electronic Arts: Ltmgley Business 
Centre: 11-49 Station Road r Langley, 
Shugk, Berkshire SL3 SYN. Tel: 
0753 49442. 




RAM Electronics have released a new 
joystick which they claim exhibits high 
precision at a low price. The triangular 
base which allows hand held or table 
use gives rise to its name - the Delta. 
They further back their confidence in 
the Delta by offering a two year 
guarantee. 

Six high-quality micro-switches 
form the direction sensors and fire 
buttons with autofire capability. The 
base has sucker feet to allow a firm 



anchorage for the stick and its large 
handle gives the user something to 
really come to grips with. 

All this can be yours for £9.99 
inclusive of VAT™ 

Toucktine: 

RAM Electronics (Fleet) Ltd: Unit 16, 
Redfiefds Industrial Park, Redfield 
Lane, Church Crookham, Atdershot, 
Hampshire GUI 3 ORE, Tel: 0252 
850085. 
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NEWS 



DATA 



S TflTEMENTS 



Disk Dive 



Evesham Micros has announced a £30 
reduction in the cost of its Exce Iterator 
Plus disk drive package. Now costing 
1 1 29.95, the package includes the fully 
compatible drive plus GEOS (Graphic 
Environment £20 will also add the 
Freeze Machine cartridge to the 
package. 

The popularity of the Excellerator 
coupled with the weakness of the US 
dollar has resulted in this special offer 
which further enhances the drive as an 
alternative to Commod ore's own 1 54 ] . 
Before the cut, the recommended retail 
price of the Commodore drive was still 
£30 higher than Excellerator even 
ignoring the GEOS software. 

We are still awaiting the results of 
Evesham Micros challenge to find 
software that is incompatible with their 
latest Excellerator, Will anyone win an 
Amiga? 




Managing Director* Richard Austin, Julty 
mpp&fts his company s latest price cut 

Touehline: 

Evesham Micros; 63 Bridge Street, 
Evesham, Worcestershire WRli 4SF, 
Tel: 0386 765500, 




Power Up 

The Power House is being relaunched 
sis an independent company after its 
recent acquisition from CRL for a 
rumoured sum of £20.000. The aim is 
to increase its profile and to this end 
Michael Baxter's Solution company 
has been appointed to handle all public 
relation matters and USD will take 
care of sales and merchandising, 

Baxter was appointed on the 
strength of his company's previous 
experience in handling PR for Code 
Masters budget software and USD 



Ashley Hildehrandt, the dynamo 
behind The Power finuw 

have a much respected performance in 
their field of marketing. 

In the wake of these latest moves, 
Managing Director Ashley 
Hildebrandl commented, lt We are sure 
that with Solution handling our PR 
and USD our sales and merchandising, 
our marketing in these areas will be 
faultless." A nation holds its breath. 
Touch-line: 

The Power House: Powerhouse 
Publishing Ltd, 204, Worpie Road, 
London SW208PN, Tel: 01-947 2439. 
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Disco Tech 

Micronet. part of British Telecom's 
Prestel network, has launched its own 
on-line music matwine. Music City. 
Computer users will be able to log onto 
the system and download music 
software into their own machines as 
well as receiving pages of music news 
and views. 

Micronefs operators, Telemap 
Ltd, have covered the thorny problem 
of copyright in an agreement with the 
Mechanical Copyright Protection 
Society (MCPS) whereby royalty 
payments will be paid for copyrighted 
material appearing on Music city. 

Apart from an extensive range of 
music, the magazine will also cover the 
latest developments in computer 
music. 

Phil GodselL Micronet's Software 
manager, says of this system, "What 
we are doing is exploiting the medium 
(Viewdata) to its best advantage. Other 
magazines can feature computer music 
but how many of them can feature 
computer music (software) that can be 
played there and then?" Obviously, he 
hasnt been buying Commodore disk 
User with its free disk available now 
from your local newsagent now! 

Touchiine: 

Micronet; Telemap Lid, Durrant 
House, 8 Herbal Hill, London ECIR 
5EJ. Tel: 01-278 3143. 



On-line Lifeline 

Following our review of York 
Electronic Research's RS-232 
Interface^ several customers have 
requested the addition of Prestel/ 
Viewdata software support. This has 
resulted in the production of a terminal 
emulator for operation with a 1200/ 
75 baud modem. 

The program can display the full 
range of mosaic graphics, normal and 
double-height symbols, hidden/ 
revealed text with steady and flashing- 
mode characters in all seven colours. 
The terminal is capable for accessing 
Prestel, Micronet and CityService 
information systems and the full 
keyboard can be used for uploading 
data over the reverse channel. 

The price is £22.99 or £14.99 for 
existing owners of the YER Interface. 

Touchtine: 

York Electronic Research: The 

Fishergate Centre, 4 Fishergate, York 
YO! 4 A A Tel: 0904 610722. 
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DIMENSION 

computers Ltd. 



27/29 High Street 
Leicester LE1 4FP 
Tel: (0533) 



517479/21874 
THE MIDLAND S LARGEST COMPUTER STORE 




CBM 64/ 128 and PLUS 4 COMPANIES PACK 

Saie5/Purch35e/Nomirial Ledgers with Invoicing 
and Stock Control. Disc £24.95 

PRECISION 

Superscript 64 E24.95 

Superbase64/+4 £24.95 

Superscript 64 

& S uperbase 64 £44.95 

Superscript 128 £29,95 

Superbase12S ., £29.95 

Superscript 128 

a Superbase 128 , , £54.95 

Superbase. The Book £11.95 

VIZA 

Vizaslar XLS 64 JPHMKT £79.95 

Vizaslar XLS 128 JUiStM" £99.95 

Vizawrile Classic 128 £3&&3r £79.95 

GEOS Version 1.3 

CBM 64/128 Operating System 
Including: Desktop. Geowrite, Geopaint, 
and Desk Accessories, Disc 

CBM64 £26,95 

CBWI128 ,, £34.95 

GE □ D EX/ DE S K P AC K 

Combined Database with powerfut Mailmerge 

function. Al$p contains Artgrabber Graphic 

I m ages . Calendar and Icon Ed i tor £21 . 9 5 

GEOCALC 

Geos-based Spreadsheet £24.95 

GEOPUBLISH 

Powerful Geos- based Desktop Publishing 
System allowing combined Text, Graphic Image's 
and Li ne Graphics ;.v.; £34.95 

I CONTROLLER* 

Geos-compatible Joystick. Fits onto 

keyboard £12.95 

*FREE OF CHARGE WfTH PURCHASES OF 
TWO OR MORE GEOS PACKAGES 



AMIGA RANGE 



AMKjA A500/ CBM MON ITC R OFF E R 
AMIGA A 500 with COMMODORE 1084 
HIGH RES COLOUR MONITOR, 

Mouse, Workbench, Basic and 
DPA I NT Software ... 



£679.00 



AMIGA A500/8833 MONITOR OFFER 
AMIGA ASM with PHILIPS &B33 HIGH RES 
COLOUR MONITOR with STEREO SOUND 
OUTPUT, Mouse. Workbench, Basic 
and DRAIN T Software £679.00 



AMIGA AS00 PACK 1 

with Mouse. Workbench, Basic, DPAlNT, 
TV Modulator 40 Disc Storage Box. 
Dust Cover, 10 Games/ Utility Discs, plus 
Demolition, Space Baltfe and Cruncher 
Factory E45B.85 



COMMODORE 1084 
HfGH RES MONITOR 



£279.95 



AMIGA A500 PACK 3 

with Mouse, Workbench, Basic, DPAlNT 

Demolition, Space Battle. 

a n rj C ru n cher Factory £429.95 



AMIGA A500 PACK 2 

with Mouse, Workbench, Basic, DPAlNT, 
40 Disc Storage Bo*. Dust Cover, 
10 Game*/ Utility Discs, plus Starglider, 
Defender of the Crown and GoJdrunner 
- E43ftJ5 



£129,35 



PHILIPS 8633 COLOUR MONITOR 

High Re $ with Stereo Sound Output 



£279 95 



AMIGA 1Mb 2nd Drive. .... 

Including 10 3;" Discs 

THE WORKS 

Spreadsheet, Wordprocessor 

and Database £69.95 

T RAM SFORME R PC E murator £29 95 



WRITERS WORKSHOP 

Professional full -feature Wordprocessor. 
Integrates with Geopaint. etc , £21.95 



WRITERS WORKSHOP 128 , , 

FONT PACK 1 

Additional fonts for Geos 

GEOFtLE 

Geos-based Database 

GEOSPELL 

Geos Spsllchecker 



£34.95 



£16.95 



£24.95 



E 16.95 



AMIGA BUSINESS PACK 

* Amiga A5D0 Com purer 

* 1034 Hrgh Resolution Monitor 

* Citizen 120D Printer 

* Monitor and Printer Cables 

* The Works — Integrated Spreadsheet, 
Wordprocessor and Database 

* Tra nsf or rner — PC Emu lator £799 . 00 



THE NEW STAR LC10 Dot Matrix Printer 

* 120 cps Draft 30 cps NLO * Friction and Tractor Feed 

* Paper Parking Facility 

* 6 Resident Fonts and 7 Different Print Pitches 
Selectable f rarn Front Mode Select Panel 

Commodore Serial or Centronics 

Including FREE GEOS worth E126.95 with CBM version 



£199.95 



HIGH PERFORMANCE 24 PIN Dot Matrix Printers 

with ImrnacuJate Letter Quality Mode 
NEC 2200 

* 168 cps Draft. 56 cps LQ * Friction /Tractor Feed 

* 360 x 360 Graph ic Ftesol u Tion 

AMSTR AD LQ350C 

* 135 cps Draft. 45 cps LQ * Friction/Tractor Feed 

* Ove r 1 00 Ty p cf ace Com b inati ons 

Both primers include AMIGA Printer Driver Software 



* SK Buffer 
£379.00 



£299.00 



1541C DISC DRIVE ,„.,„.... 

OCEANIC OC 11BN , ,,, 

Commodore Compatible Disc Orrve 
Both inc(ude GEOS, plus either: 
Software Pack A 

6 Disc Adventure Games plus 5 Disc Arcade Games 
Software Pack B 

Easyfile Database, and Future Finance Planning Package 



£169.95 
£t29.95 



£99.95 
E 99,95 
E 149. 95 

£34.95 
£39.95 

£29.95 
£29.95 



CBM 64 Ram Ex pa ns i on 2 5GK 

CBM 126 Ram Expansion 123K 

CBM 128 Ram Expansion 5 1 2K „,„,,, 

SUPER G 

CBM to Centronics Printer Interface 

FINAL CARTRIDGE 3 

COMMODORE 560P 

?-COlourDol Matrix Printer, takes 2l\r\. roFI paper 

MPSB03 TRACTOR FEED UNIT 

CBM 64/126 MUSIC EXPANSION SYSTEM 

Including Keyboard, Synthesiser and Software £75.00 

COM POSER /EDITOR SOFTWARE 

For Music Expansrdn System, Tape or Drsc 

ACTION REPLAV Mk IV 

Tape to Disc Back -up Cartridge 

NEOS MOUSE 

WITH CHEESE SOFTWARE, Tape or Disc 

COMMODORE C2N DATA RECORDER , , , . 

PRINTER RIO BOM OFFER 

MPS 801, 802 Ribbons ,,. 

MPS 303 &. MPS 1 000 £4.95 

DPS 110* Mulli Strike 13.50 

BUY FOUR AND GET ONE FREE! 



CITIZEN 120P DOT MATRIX PRINTER 

Co m modore Ve rsion (with 64/ 1 28 Pri nter Lead ) El 59.95 

Centronics Version (with AMIGA Printer Laad) £159.95 

Com modore 1901 Col our Mon itor „ , £219.95 

Philips 64/128 Green Screen Monitor ..... C0S.9& 

MPS 1 200P Dot Matrix Pnnte r. C enironics £ 2T9,9S 

MPS 1 500C 7 Colour Dot Masns. Gen t ron Jcs . . £339. 95 

1581 3i" Disc Drive , £199.95 

including 10 x 3 J" Discs 

PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME 

ALL OFFERS STRICTLY SUBJECT TO AVAILABILITY 
ALLPRSCES SUBJECT TO CHANGE WITHOUT NOTICE 

ALL PRICES INCLUDE VAT. UNLESS OTHERWISE STATED 

r 

To 0rtfer, aitfter send cheque-'P.O coupon or ring 517479^21B74 \ttt\h 

Access.-'Barclaycand number. Please allow 7 working days Tor darivery from receiptor order or 
cheque clearance. 

Please add Cl.QOloifeards carnage and packing on any software Order. 
Hardware orders add E10O tinder CfiS 00 value, and £5 DQ ever £65.00 value 
Printer orders aod £5.00 towards carriage. 

Send to: Dept. No. YC 5. Dimension Computers Ltd.. 
27/29 High Street, Leicester LEI 4FP. 
Tel: (0533) 517479/21874 Fa*: fQ533) 511636 



£24.95 


Item 




Quantity 


Price 


£23.95 







£24.95 






Total 




£29 95 










J 

£5.95 


Address, 






■Ifl + riTiini ■■■ 
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GETTING INTO GRAPHICS 





esigner 



A powerful drawing package for C64 owners 

By Paul Gilfoux 



Designer is a graphics package 
that offers features normally 
found on expensive commer- 
cial packages. As with those packages, 
this program has facilities for: 
cutting and pasting; 
saving and loading; 
geometry: 
rotating; 

enlarging plus much more. 

Before we go into depth about the 
program itself it is important that we 
understand how graphics on the C64 
work, specifically in hi -res mode. 
Hopefully you will have read about 
high-res plotting in your manual and 
you will know ail about it It is 
important that you should also know 
about mutti and mono colour modes 
as Designer allows you to use both of 
these. 

Basically you must treat the screen 
as 1000 individual characters. Each 
character can have its own 
background and foreground colour, or 
if you are using multi-colour, each 
character can have three colours. A 
moveable window is used within this 
program to carry out many of the 
functions. The window is extremely 
important and will be discussed later, 

Getting Started 

Once t he program is started it w ill be in 
mono-colour mode. A joystick in port 
2 will allow you to move the cursor 
around the screen. The fire button on 
the joystick must be pressed and the 
joystick moved up in order to start 
drawing. To stop drawing you must 
press the fire button and move the 
joystick down. 

Modes 

There are five plotting modes available 
in Designer. These modes not only 
affect the way in which the joystick 
plots, but every function that involves 
any type of drawing. Keys 1 to 5 are 
used to select the mode. The mode will 




Mono 
COI Cur 



Geowtry 





Spray 



-0* 



Square 



the wi 

must 
scree t 
timet i 
EXPA 
UEQ] 



also be affected by the type of screen 
are using. 



Mode 


Midti 


Mono 


1 


Colour 0 


background 


2 


Colour I 


Background 


2 


Colour 2 


Foreground 


4 


Colour 3 


Foreground 


5 


Test 


lest 



If voli are drawing in multi-colour 
mode, mode ] will give you the colour 
of the screen. If you have plotted any 
lines in other modes, mode 1 will erase 
them when you go over them again. 
The same is true in mono^colour for 
mode 2, as well as mode I , You will see 
what I mean if you press '3* and draw r 
a line. Now change u> mode I by 
pressing T and go over the line again, 
You will not be surprised to know that 
modes are the most importanl aspect 
of Designer and you will use them 
freq ucntly. 

Designer is a menu driven 
program. To acess the menu you must 
press i he space bar. Cursor down 
allows you to select the option that you 
require from the menu, use the 
RHTURN kev to activate you i choice. 
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Press RETURN again to exit from 
a sub-menu or function. 

Four main menus exist in Designer! 
and these give access to 15 sub-menus ! 
On each menu the word 'MORI-: 1 
appears at the bottom. Choosing this 
moves you onto the next menu. When] 
you wish to return to the normal screen I 
y o u s h o u I d m o ve t h e m e n u 
highlighter, with cursor down, until no 
options are highlighted and press 
RETURN 

Another important feature oil 
Designer is the window. If you seleerl 
'window' on menu 3 you will see thd 
current window whenever you press aj 
key. Use the cursor keys to alter the] 
size of the window and the function! 
keys to move the window around. The] 
window can be any size from onejl 
character to the size of the screen. 

The idea behind the window is thai 
any colours you want can be implanted! 
in screen, within the dimensions of tha 
window. Some packages take tha 
burden out of this by a process off 
A N Ding and ORing and ROLLingj 
This program uses other methods to- 
perform this as vou will see later. 



two IE 
of the 
the 



circle, 
fourth 
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The window can be used for 
scrolling, transforming, colouring and 
clearing: I will coverall of these later. 
For now we will work our way through 
the menus. Figure I gives details of the 
menus and the options on them. 

[ will take each menu in turn and 
look at the functions availabie> 

MENU I 

TRANS! OHM (A) 

MIRROR: Will mirror anji pixel data 

or drawing in the window. 

SPIN: Will spin any pixel data in the 

window by 90 degrees. The spun image 

will he transferred to the top left hand 

part of the screen, under the menu 

This is onh really effective in mono 

colour bin in sortie eases can be used in 

imiltt-cijiour as well. 

FLIP: Flips over any pixel data in the 

window, [f you arc using more than 3 

colours in the window, their positions 

may become contused and you will 

have to re -de fine them. 

EXPAND X: Expands any pi\cl data in 

the window, horizontally. The window 

must start at the top kit pari of the 

screen. Window size determines 

function, 

EXPAN D V: As above but vertical I v . 
(iKOMFTRY Ml) 

SHAPES: You will be required to 
input six numbers for the program to 
draw the shape. The cursor will be 
central to whatever shape you describe 
- so if the cursor is in the centre of the 
screen, so will your shape, The first 
two inputs fcl col and row' are for the size 
of the shape, When you are asked for 
the shape you must enter how many 
sides you want it to have 0-2 will give a 
circle, whereas 3 gives a triangle. The 
fourth input is the angle of the shape. 





Paper 
Clearing 
Extras 
Scrolling 










input is for use with the 
REPEAT function. The number to 
enter for this should L',oru;i a sl> - he 
between 5 and 30 for the best effects. 
When you are asked for a number lor 
FILL, you would normally enter 2 or 
3, or in some cases when using 
MULTI, enter the number 
corresponding to the colour the shape 
was drawn in. This number will be 
used later with the FILL function. 
REPEAT: The number specified 
previously for increment is used here 
to re-draw the shape at a new angle. 
The new angle is found by adding the 
increment to the angle of the drawing. 
SQUARE: By selecting this you will 
either turn it on or off. When it is on 
you will be putting down markers to 
produce a square exactly the size you 
require. You can also create more 
complex shapes by arranging the 
markers in different ways. Before vou 
can really get to grips with this 
function you will have to learn about 
markers. 

There is a function within the 
program that will allow you to place 
markers at the cursor position. This is 
useful for remembering where tines 
end or start. However, there are two 
further uses for markers. One is the 
SQUARE and the other FUNCTION. 

To obtain a square, you must place 
the markers from left to right/down. 
The four markers will be placed 
automatically and the square will be 
drawn. The first figure shows this. 

Should you wish to set up more 
complex shapes you should retrieve 
two markers and place a marker at a 
different position. Look at picture 2. 

This process can be repeated in 
different ways to set up more complex 
figures. You can place these markers at 




4 



* 



the top as well as the bottom. You 
should experiment with markers to see 
the effects for yourself. When you are 
ready you should turn the square 
function off and clear the markers. 
COLOURS (C) 

SETCOLOURS: You are asked to 
input three numbers for colours, they 
are as follows: 



! BLACK 


0 


ORANGE 


8 


WHITE 


1 


BROWN 


9 


RED 


2 


Ll RED 


10 


CYAN 


3 


GREY-1 


11 


PURPLE 


4 


GREY -2 


12 


GREEN 


5 


Lt GREEN 


13 


BLUE 


6 


L; BLUE 


14 


YELLOW 


2 


GREY-3 


15 



you have done this the 
program will remember the colours, it 
is up to you to implant them in the 
screen. 

It is worth mentioning at this point 
that when you clear the screen, the 
three colours that have been selected 
will be implanted in it. 
(il l COLOURS: From the point 
where the window originates the 
screen colours wilt be fetched and 
remembered. Useful if you leave a 
drawing and forget what colours were 
used. 

SET WINDOW: This will implant tin- 
selected colours within the window 
only. 

RANDOM; Will set the whole screen 
to random colours. 
CUT AND PASTE (D) 
AMDS: You will be required to input a 
number for the sprite that you wish to 
and with the present screen data. The 
operation will occur at the window 
origin. 

OR$: As above except that the 

operation will be OR. 

XOR$: As above but the operation will 

be an exclusive OR. 

PUT: As above but the sprite will be 

placed on the screen in the normal 

way, 

CREATE: The program incorporates 
for saving and loading pictures from 
tape or disk In order to be able to do 
this you must assign your picture a 
number - then it will be known as a 
sprite. To create a sprite you must have 
your drawing inside the window and 
must start at the top left part of the 
screen for your picture to be "photo- 
graphed' by DESIGNER properly. The 
actual window size must be the same 
or farger than your drawing. You can 
assign a number to a sprite the size of a 
character or the entire screen. Should 
you reassign a sprite, its previous 
image will be lost. 
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You will normally want to set 
individual sprites for animation which 
is also catered for in this program. 
Because this process uses up large 
amounts of memory do not expect to 
be able to have much more than a 
whole screens worth of drawing stored 
at any one time. 

MENU 2 Ki) 

CURSOR: Changes the cursor colour. 
MARKER: Changes the marker 
colour. 

PAPER E: Changes the paper colour 
only when using MULTI. In MONO- 
colour the colour of the screen Is 
determined by the background colour 
chosen. 

BORDER: Changes the colour, 
CLEARING (F) 
CLR SCREEN 

CLR WINDOW As its name implies, 
this function clears only pixel data 
selected by the window, 
CLR MARKER: When selected, any 
markers on the screen will be cleared. 
The can of course be used again. 
EXTRAS (G) 

STARS: Plots random stars on the 
screen in different modes 
GRID: One problem in using a joystick 
to draw is that it is not always very 
accurate. This feature atlows you to 
control your drawings to the single 



When you select this function a 
grid will be drawn in place of the menu. 
The grid corresponds to a single 
character block. While you are using 
this function you will have access to 
move the window, change modes and 
draw with the joystick. 

To see how this function works you 
should use the function keys to move 
the window well clear of the grid. 
When you are clear of the grid* move 
the cursor onto the grid and carefully 
position onto any square you wish. 

If you want to fill any square you 
should press F, but it is important that 
you should keep within the confines of 
the grid. Also, you shouldn't change 
modes as this could end in disaster. If 
you attempt to fill any shape at any 
time and there is a gap in between the 
lines or line the filling will leak, 
probably all over the screen, I will 
ex plain more about this later. 

When you have defined the grid the 
way that you require press (P) to place 
it on the screen at the window position, 
The window should be the size of one 
character to avoid any mistakes. 

Should you wish to edit the data in 
the grid you should press (E) and guide 



the cursor over the squares that you 
don't want, then press (F) to fill them. 
They wilt then disappear. W ,r hen you 
are satisfied (D) to re-draw the grid, 
then press (P) to put it on the screen 
again. Clear the grid by pressing (Q, 

Should you wish to examine any 
pixel data, simply position the window 
over the character block, and press (G) 
for Get. This function should mainly 
be used in MONO colour. It can be 
used in MULTI colour but you should 
only use mode 2, When you select the 
grid function the appropriate mode 
will be selected to avoid any errors. 

It is worth pointing out that if 
modes are used incorrectly the 
function for filling will usually spill. 

You will not be able to edit in 
MULTI colour, but this can be 
achieved by returning to MONO, 
After editing in MONO you can return 
to MULTL One other point worth 
mentioning about MULTI colour is 
that you should treat two pixels as one 
pixel. Thus, when filling in a square 
you should also colour the adjoining 
square. 

CHANGE CRSR: If you are not happy 
with the cursor you can define it for 
yourself . To do this you must have the 
new cursor drawing at the top left side 
of the screen. It must be three 
character blocks wide and three deep - 
the normal dimensions for a hardware 
sprite, 

It is generally best to define the new 
cursor in multi-colour mode. The 
markers will also take on the new 
appearance. An important feature 
about the menu box, is that any pixel 
datas you place under it will remain 
there when the box goes. 
SCROLLING (H) 

PIXELS: When this is selected, you 
should enter the direction of thescroll. 
The actual scrolling will be taking 
place in the window r only. 

COLOURS; The same as above except 
only the colours are scrolled, 
ANIMATION: You should store a 
sequence of sprites - say from 1 to 10, 
to be used by this option. How many 
you use is up to you. Enter the number 
of the first sprite and then the number 
of the last sprite, When you have 
entered the time delay, the sequence 
will be animated. 



MENU 3 

PLOT/SPLIT 
SPLIT: This is a function that when 
turned on, will produce a .second 



plotting line parallel to the first. The 
space between these lines is known as 
the SPLIT, and it can be set between 0 
and 9. 

Try drawing some boxes and use a 
marker to close the lines properly, and 
you will see that the effect is a 
professional looking window. 

INC SPLIT: This will alter the space 
between the fines. 

INC PLOT: To achieve dotted lines, 
you would ideally have the split turned 
off. If von use INC PLOT now, vou 
will be able to set a space of between 1 
and 9 for plotting, and so get a dashed 
line. 

PATTERN (J) 

PATTERN: When this function is 
turned on you will be able to draw 
more fringes in any part of the screen. 
I n order to do this you will also have to 
alter INC PLOT, but remember it will 
not be necessary to do any plotting in 
the normal way- You will see later that 
this function should be used in 
conjunction with other options. 
NEW ORIGIN: When drawing moire 
fringes with the PATTKRN function 
you can control its origin on the screen 
by selecting this command. 
PUT MARKER: I have already spoken 
about markers and this is the function 
that allows you to place them. There 
are only four markers available for 
use. Should you have four markers 
placed and you try to place another 
marker, the first marker down will be 
lost. 

GET MARKER: When selected, the 
last marker you put down will be 
retrieved. You can retrieve all 4 should 
you require. 
SPRAY (K) 

SPRAY: This will produce a spray 
effect by setting random pixels in a 
small radius, the thickness of the 
spray can be altered but as the 
thickness increases the speed of the 
cursor will become slower. There are 
other functions that can be used in 
conjunction with spray to make it 
more powerful but more about that 
later, 

THICKNESS: This allow you to set 
the thickness of the sprav. 
SYSTEM RESET: Will RUN the 
whole program from the beginning but 
leave any sprites that you have created 
in memory. 
WINDOW (L) 

When this is selected you will have 
immediate access to shape and move 
the window. Use the CRSR keys to 
alter the size of the window and the j 
function keys to move the window 
around. 
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MENU 4 

MIXED MODE (M) 

DRAW: This function operates 
directly with Lhe first marker. The idea 
being that when the first marker is 
placed on the screen, a line will be 
drawn from the cursor to the marker, 
MIX MODE: When you turn this on 
the effect will only be appreciated in 
M ULTI colour. By using this function, 
colours I, 2 and 3 will be used at 
nmdom. This is achieved by switching 
between modes. If this is used in 
conjunction with fc PATThRN\ you 
will see the effect will be quite amazing. 
This is particularly useful for the 
'SPRAY' command. 

If you have set some interesting 
colours, by using MIX MODE you can 
create colour hues, and it may well 
appear that you have more than 16 
colours, It is important Una you 
should NEVER TILL' any object 
when MIX MODI- is ON. Always 
remember to turn it off when you have 
finished using it, and remember that 
the actual mode will probably be 
different from the one selected on 



entry to this command. 
CURSOR(N) 

CENTER: This simply pi aces the 
cursor in the centre of the screen. 
HOME: The cursor will be moved to 
the top left section of the screen. 
OLD CRSR: If you have redefined the 
cursor to your own design this routine 
will return you to the original cursor. 
SLOW: So far, if you have done any 
plotting with the joystick, you have 
only used one speed. This function 
slows the cursor down until you either 
look at the window or access it. The 
only drawback with this function is 
that it will slow the entire DESIGNER 
program down. Press the left arrow 
key to view the window and normal 
cursor and program speed will be 
restored, 

PKJORITY: When this is OFF. the 
cursor will appear in front of any 
screen data. If the priority is ON the 
certain lines in your drawing will 
appear in front of the cursor 
SAVE/SCREEN <Q) 
MULTI-SCREEN; This turns on 
MULTI-COLOUR MOPE. 
MONO-SCREEN: This selects 



MONO mode. 

SAVE: You will be asked for a file 
name - the maximum number of 
characters is ten. When you have 
entered the filename you will be asked 
if you want tape or disk. When you 
press the relevant key your sprites will 
be saved. Should you decide that you 
do not want to continue with the 
operation then you must enter 
'RETURN* as the file name, and you 
will return to the sub-menu. 
LOAD: Same as above except that the 
operation is for loading sprites. 
TEX [ /FILL (P) 

TEXT; Th ere are lour character sets 
available. Sets 1 and 2 will give you 
normal size characters. Sets 3 and 4 
give you double size characters. While 
you are using this function you will be 
able to control the window with the 
function keys. 

The text characters will be put on 
the screen at the origin of the window, 
so it is best if yon keep the window size 
to 1 character block. When you are 
ready to start putting your characters 
on the screen use keys ( - () and (-)togo 
through the character set. 

See listings on page 98 



CHMPUTEC 



Access 



"Authorised 
Distributor 





All goods 




the same 
day 



SKC Special Offer - Unbeatable Value 

Branded Disks 




VfSA 



5.25" 



Price for 10 Offer 



Single Sided, Double Density 48 tpi £7.47 +2 Free Disks 

Double Sided. Double Density 48 tpi £8.05 +2 Free Disks 

Double Sided, Double Density 96 tpi E 1 0.35 +2 Free Disks 

Double Sided, High Density 96 tpi £1 7.25 +2 Free Disks 
3.5" 



le Sided, Double Density 135 tpi £14.95 +1 Free Disk 
Double Sided, Double Density 1 35 tpi £1 8.40 +1 Free Disk 



Computec 
Dept YB 
FREE POST 
Pimperne 
Blandford 

Dorset 
DT1 1 7BR 



Dealer and Educational enquires welcomed. Please phone 

How to Order: 

1 Access/Visa - Give card number and expiry date by phone or post. 

2 Cheque/Postal Order ■ Payable to "Computec" - By post. 

3 Personal Callers Welcomed ■ Please phone for an appointment. 



All prices 
Include 
VAT & 
Delivery 



Each disk is 100% inspected and certified error free, and carries a 



LIFETIME NO QUIBBLE GUARANTEE 



24 HOURS 
PHONE 



FLOPPY 
0258 59330 
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If sprites move you to rears, here's all the info to move 

them instead! 
By Eric Doyle 



One of 1 he problems with the 
C64 is thai it has no 
co m in a nd s fa r controlling 
the sprites which are such essential 
elements tor all kinds of programming 
applications. 

Sprites arc also known as MOBs 
which stands lor moveable object 
Mocks, Thc> are like tin> screens 
which can be moved across, 
independently of the main screen and 
each other. Sprites are square hut they 
seem to assume all manner of shapes 
on the screen by rendering peripheral 
areas as transparent. Anything behind 
a sprite is visible in these areas 
allowing the sprite to blend in with the 
background. 

Each sprite definition occupies :i 64 
byte block of memory within the 16Kb 
area which the video chip, VIC can 
access. This gives a potential of 255 
definitions but only eight sprites can be 
displayed on the screen at a time. 
Exceed this value and some sprites will 



disappear or start to flicker. 

Located just alter the screen 
memory are eight locations called 
sprite pointers which indicate the 64 
byte block which holds a sprite and 
allocates a program number to the 
sprite 

The sprite definitions are known as 
Sprite Data 0 to Sprite Data 255 but 
the program calls the eight selected 
sprites Sprite 0 to Sprite 8. This may 
sound confusing but all will become 
clear. 

A problem for the beginner is i hat 
sprites make heavy use ol two of the 
least understood commands in the 
Basic language - PEEK and POKE, 

I remember approaching these 
commands with great trepidation 
during my VIC 20 days but let mc 
assure you that they aren't as fearsome 
as you may at first think. Imagine a 
computer as a row of glass boxes 
numbered from 0 to 65535. Each box 
contains a volatile number which has a 



value of 255 or less. PEEK allows you 
to look through one of these boxes to 
see what number lies there. It then 
reports back what is has found but 
doesn't leave the contents of the box 
untouched. 

POKH actually opens the box, the 
number vanishes into the ether and is 
replaced with a value that POKH has 
been given to store away. This value 
may be derived from the original value 
inside the box so PEEK and POKE a re 
dispatched together to complete the 
mission. For example, POKE 53248. 
PEEK (53248)+ 1 would result in 
PlTiK read in i! the value through the 
Mile of the tdass box numbered 53248. 
This value would then have one added 
to it and be passed to POKE. The box 
would be opened and the contained 
number would disappear before the 
new number was inserted. 

These commands form the basis of 
sprite control but with eight sprites to 
worry about we'll just consider one for 
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now and get complicated later. 

The first task is to organise the 
memory of the C64 to accommodate 
the sprites. 



Setting Up 

The most arduous tasks in sprite 
manipulation are the setting up 
procedures. First you have to decide 
where the sprites arc going to be 
stored, then you have to design them in 
multicolour or standard format. After 
this the sprite pointers and parameters 
have to be set and only then can you 
really do anything with them. 

Sprites have to be in the same bank 
of memory as the screen and anv usc-r- 
defined character sets which mav be 
required. This has to be crammed into 
a mere 16Kb chunk. The most 
constructed bank of memory is the one 
which is called the default setting and 
therefore is used when the computer is 
first set up. In this area virtually all of 
the first kilobyte (1024 bytes) is 
memory dedicated to keeping the 
Basic operating system operating. 
Then the next kilobyte is used by the 
screen. After that comes a free 1 4Kb of 
memory which must be shared by the 
program, character set and sprite 
definitions. 

Not much room so let's change the 
memory around a little. The start of 
Basic is stored in locations 43 and 44 
which are set at 01 and 08 respectively. 
If this can be moved to the start of 
Bank I of memory (16384) a whole 14 
Kb will be available for sprites, screens 
and characters. The Basic Mover 
listing will achieve this for you. When 
creating your program substitute a 
nonsense filename as string A$. Once 
you have a program to load substitute 
its name in AS and make another copy 
(it this amended program as your 
loader routine, 

A v a i ta b le s p r i t e s a re ti o w 1 .1 J 4 and 
15 in the cassette buffer with sprites 32 
to 255 available in normal Basic area 
which is now effectively protected 
from the new Basic start. 



Sprite Preparation 

The program called Sprite will set up a 
sprite for you to play with as Sprite 
Data 13. 

The computer needs to know 
where this sprite is so wc turn to the 
sprite pointers which occupy eight 
bytes from location 2040. Well 
allocate our sprite definition to the 



pointer for Sprite 1 by poking the value 
13 to the second pointer (POKE 2041, 
13). 

Next a colour has to be applied to 
the sprite. Each sprite has a register in 
the VIC chip for its own colour These 
lie from 53287 to 53294. Our sprite is 
dark blue so the next command is 
POKE 53288, 6, Still the sprite 
remains invisible. The on/off switch is 
located in the byte at 53269- To turn 
the sprite on we have to Hick the 
second bit on by giving it a value. The 
easiest way to do this is to poke the 
location with 2 but the best way is to 
modify the value which is in there 
already, This is best because you'll 
reach a situation one day where vou 
can't be sure which sprites are on or 
off, all you know for sure is that Sprite 
1 should be turned on. We need a 
command which will set bit 1 but leave 
the other bits unaffected. Boolean 
algebra supplies us with a way to do 
this. 

The OR command dictates that 
when two bytes are ORcd together 
each corresponding bit in the two bytes 
are compared with one another, if 
either or both are set to one the 
resultant bit value is a 1. What happens 
if 164 is ORed with 2? 

164 10100100 
2 OOIKJOOIO 
166 10100110 

Bit I is set by this method and the 
other bits maintain theirstates. Whafs 
more if the two bit was alreadv set it 
would also remain set, This means that 
a suitable equation for switching on a 
sprite would be: 

POKE 53269, PHHK (53269) OR 
(2 A sn) 

W r here sri is a sprite number from 0 
to 7. For our sprite, I will be 
substituted for sn. This type of 
equation is used a lot in sprite 
manipulations so well call it the switch 
command. The unswitch command 
which can turn any one sprite off looks 
like this; 

POKE 53269, PEEK (53269) AND 
(255-2 *sn) 

After turning the sprite on it may 
still be invisible. This is because its 
parked .somewhere off the visible 
screen, POKE locations 53250 and 
53251 with 100 and it should appear, 

Adding Colour 

What we have done is to move the 
sprite to a position which ha* X and Y 
coordinates of L0Q (written lOOJOOin 



X,Y format). Location 53250 controls 
the X value, Y being the preserve of 
53251. All of the sprites have X/Y 
registers in similar consecutive pairs 
between 53248 and 53263. 

The sprite looks a little strange 
because it was defined as a multicolour 
character to switch from standard 
mode, there is another location which 
acts like a mult i way switch. Use the 
switch command substituting 53276 
for both mentions of 53269. 

The sprite looks better but it was 
intended that the colours would be 
light blue, dark blue and black. We 
have already seen how dark blue can be 
assigned but what about the other 
colours? 

In multicolour sprite mode all of 
the sprites on the screen have the same 
secondary colours because they are 
obtained from a common pair of 
memory locations, Multicolour 0 from 
53285 (allocated to 01 bit pairs in the 
sprite) and Multicolour I from 53286 
(allocated to II bit pairs). 53285 is to 
be assigned as black so it should be 
poked with a zero. 53286 is light blue 
and needs to contain a value of 14. 
Note that the main colour, the light 
blue stored in thespritecolour register, 
is given to all bit pairs configured as 
binary 10 which differs from the 
equivalent situation in Multicolour 
UDGs where the main colour is 
designated to a 1 1 bit pair. A sprite 00 
pairing is transparent and shows 
anything lying beneath it. 

Sprites can be magnified vertically 
and horizontally. Type in the 
following commands and see what 
happens: 

POKE 53277.2 
POKE 53271,2 
POKE 53271,0 
POKE 53277,0 

Within a program, the correct way 
to do this would be to use the switch 
and unswitch command types but for 
this simple demo we'll waive thi> 
convention. 



Over and Under 

In normal use sprites can pass over, or 
be lurid, the background and may even 
move across one another. For sprites 
passing one another there is a fixed 
priority. Sprite 0 will always pass in 
front of all other sprites. Sprite I will 
pass behind Sprite 0 but in front of all 
the others, and so on down to poor old 
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Sprite 7 which always passes behind 
another sprite. It follows that .sprite 
priority should be considered when 
deciding which sprite 1 ^ data each sprite 
pointer indicates. 

Background diameters such as the 
standard ROM characters or tJDG.s 
can be given priority over any sprite by 
a register at 53275. [\ the bit 
controlling any particular sprite is set, 
the sprite will pass behind any screen 
characters. To see this in operation, 
move the cursor to the sprites current 
position and type a lew characters. 
These will be hidden by the solid part 
of the sprite. Next, move the cursor to 
an empty lie beginning and type POK H 
53275,2 and the sprite wilt "sink" into 
the background behind the typed 
characters. Many 3D effects can be 
ere; Mud usiny sprite Ui sprite a ml sprite 
to background priorities, 

When two sprites collide the event 
is registered at location 53278. Each 
sprite has its own bit and both 
colliding sprites are registered , This 
means that a collision between Sprite 0 
and Sprite 1 will return a PEEKed 
value of three (bits 0 and I L 

Similarly, sprite to character 
collisions are registered in 53279. 
PEE King normally has no eff ect on a 
memory location but in both these 
registers the act of PEEKing causes the 
register to be cleared. If a collision has 
occurred some time ago and the 
Sprites 0 and 1 are no longer in 
contact, the first reading of register 
53278 will return a value of three but a 
second JTiHk will result in a zero 
(unless two other sprites are in 
collision). 

A collision is only registered when 
an area of the sprite which has a bit 
pairing of 11 or 10 is touched. 
Transparent 00 pairs and Multicolour 
0 areas both have no effect. This makes 
it possible to have an area of the sprite 
which is coloured but does not register 
a collision. 

Getting About 

Sprites can be moved a pixel at a time 
much more easily than UDGs because 
of their dedicated X/Y registers. For 
Sprite 1 those registers are 53250 and 
53251 . Spr ite movement is achieved by 
increasing or decreasing the values 
contained in these registers. Changing 
only one of the registers causes 
movement in the plane that it controls, 
up or down. II both registers are 
changed the perceived movement is 
diagonal. 

When the value of the Y register 



reaches a value less than 50 or greater 
than 250, the sprite starts to disappear 
behind the border, row by row. The 
same thing happens if the X register 
falls below 24. This means that sprites 
can gently glide off the screen and hide 
behind the border, At power up, all of 
the sprites are stored out of sight at 0,0, 
In this position they are all touching 
and if they were turned on, the collision 
detector would register a maximum 
255. It must always be remembered 
that sprite collisions can occur of the 
screen as well as on, 

When discussing the visible limits 
of the X register no mention was made 
of the maximum value. This is because, 
although there are 255 pixel positions, 
the horizontal resolution allows 512 
pixel positions, One byte can only 
store a maximum value of 255 so a 
special register is allocated to store an 
extra ninth bit. Only one bit is needed 
to extend the maximum nine bit byte 
value of 511, The ninth bits for all of 
the sprites are stored in 53264, Each 
high bit is allocated to a bit in this 
location so setting the high bit uses the 
switch command formal. 

The procedure slarts when the 
current X value is known to be. or 
PHKKed and found to be 255. This 
register must immediately be poked 
back to zero and the high bit in 53268 
niui>t be set. 1 he X register can then be 
increased again until it reaches or 
more when it starts to glide behind the 
screen and under the border, Once the 
sprite has completely disappeared the 
high byte could be cleared using the 
uns witch command format. 

The best way to master sprite 
control is to jump in and try it. To help 
you in your plunge Table 1 includes all 



of the major sprite locations. 




TABLE I 




Sprite (1 


X co-ordinate 


53248 


Y co-ordinate 


53249 


Colour Register 


53287 


Pointer Screen start 


+ 1016 



Sprite 1 


X co-ordinate 


53250 


Y coordinate 


53251 


Colour Register 


53288 


Pointer Screen start 


+1017 ; 



Sprite 2 


X co-ordinate 


53252 


Y co-ordinate 


53253 


Colour Register 


53289 


Pointer Screen start 


+ 1018 



Sprite 3 


X co-ordinate 


53254 


Y co-ordinate 


53255 


Colour Register 


53290 


Pointer Screen start 


+ 1019 



Sprile 4 


X co-ordinate 


53256 


Y co-ordinate 


53257 


Colour Register 


53291 


Poi tiler Screen start 


+ 1020 



-Ye 
LC- 

feu, 
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Sprite 5 


X co-ordinate 


53258 


Y co-ordinate 


53259 


Colour Register 


53292 


Pointer Screen start 


+ 1021 



Sprite 6 


X co-ordinate 


53260 


Y co-ordinate 


53261 


Colour Register 


53293 


Pointer Screen start 


+1022 i 



Sprite 7 


X co-ordinate 


53262 


Y co-ordinate 


53263 


C olour Register 


53294 


Pointer Screen start 


■1023 



I Bit Registers 


bit 7 6 5 


4 3 


2 1 


0 


value 128 64 32 


16 8 


4 2 


I 


sprite 7 6 5 


4 3 


2 I 


0 


on/off switch 






53269 


Multicolour switch 






53276 


X co-ordinate bit 9 






53264 


Increase height 






53271 


increase width 






53277 


Character priority 






53275 


Sprite collisions 






53278 


Character collisions 






53279 



Colour controls 


Bit 
Put tern 


Location 


Colour register 


10 


53287 - 






53294 


Multicolour 0 


01 


53285 


Multicolour 1 


1 1 


53286 


Transparent 






Border colour 




53280 


Screen 




53281 







Sprite cn-urdinate ranges 


Screen 
dimensions 

40 characters (X) 
38 characters (X) 
25 characters (Y) 
24 characters (Y) 


total Visible 

0~X+87*24~X+87l 
0-X+87*32- X+79* 
0 - 255 50 - 249 
0 - 255 54 - 24- 


::: Set (he ninth bit register alter 25 D 



See listing on page 100 



HI 
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53254 
53255 
53290 
+ 1019 



53256 
53257 
5329 1 
+ 1020 
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£229 for all that? 



"Yes, it's the very latest, the industry compatible Mutti-font 
LC-lOfrom Star, there are features included as standard not 
found on printers sometimes twice the price„. 

"Well, there's the Star front control panel - so you don't have to 

fiddle w i th Di P s w i tches - 




"Oft realty - tike what?* 




a built-in push tractor 
for low form tear-off. 
And you don't even 
have to take the tractor 
paper out to autoload single 
sheets with the LCMD's paper 
parking, There s s a large 4K 
buffer- it's even got six NLQ fonts 
as standard- It prints at a realistic 
120 cps and has a really fast NLQ 
at 30 cps"* 

"Hey s that M^nds good f but what 
about quality? You *d have to go a bttg 
way to beat the prim quality on that 
NL-19 you *vego f w . 



'True, but they've even 
improved on that 
and you can change 
all the resident fonts 
at the touch of a 
button" 



"Hmm, that's 
realty easy -£229 
jbrall that? I 
wonder if my 
dealer tvilt 
have any 



- X+87* 
-X+79* 
50 - 249 
54 - 245 
trr 255 

R 




I Fd like to find our if my deafer has any kfi. Please send me an L C- W bwdn rre G 
I Pleas? said tne details of' the Star nm^ 1 of dot matrix printers C Or fust call Belinda 
ott 01 -S401829. 



I Same. 



PRINTERS FOR BUSINESS 



Scar Mi cronies U.K. Ltd., 
Enavcn House, 40Uxbridge Uoad, 
EaJing, London W5 2BS. 
Telephone: 01-840 1801). 



■Company. 



A division of 

StorMicronies Co., Ltd .Japan. 
Price cxel VAT 



I Address 

I 

I 

I 

| Telephone 
I 



Postcode. 



LCYC5 



UPDATE 



GAMES UPD AT 



This month's releases are dominated by 
budget games with Mastertronic, Code 
Masters and Firebird battling for the top 
spot. Newcastle based Zeppelin games is 
the latest into the fray and launched its 
first two games. Read on for details of 
these and news of the Alternative World 
Games and the next in the long running 
Leader Board saga 



By Tony Heiherington 
Full Priced Games 



ALTERNATIVE WORLD GAMES (Gremlin Graphics) is 
a collection of weird and wonderful sports events that will 
have you in stitches as well as the canal, river and a sack. 
Eight events will inevitably lake their loll on your joystick 
and your sanity as you compete against human or computer 
opponents in a sack race, by running while carrying as many 
plates as possible, throwing a boot as far as possible, leaping 
a river in a single bound, climb a pole, run up a walh burst 
balloons with a pogo stick and defeat all comers in a pillow 
fight. 

HiiL'jjsh Software's sequel Lo its popular Knight Games, 
KNIGHT GAMLS II. takes the contestants into space for a 
series of shoot 'ern-ups before qualifying for a head to head 
contest in jet jousting, light sabres and photon chains. I 
thought the final three events did capture the feeling of a 
clash between knights in the year 3032 unfortunately, you 
have to blast your way through countless aliens to get there! 

Do you remember Leader Board, the hit and hope golf 
game from Access that featured golf holes constructed from 
islands set in a vast water trap that shot straight to the top of 
the charts? It was followed in quick succession by Leader 
Board Tournament (that added new courses). Leader Board 
Executive (introduced trees) and World Class Leader Board 
(trees, bunkers, u driving range on disk versions and a top 
down view of each course). The bleed-an-idea-dry 
department has produced WORLD CLASS LEADER 
BOARD - FAMOUS COURSES OF THE WORLD 
VOLUME I (Access/US Gold) which means there's more to 
comef This latest Leader Board model is basically World 
Class Leader Board which includes computer versions of 
three of the best known golf courses and another Access 
created challenge course. Now your joystick controlled 
golfer can stroll the fairways and greens of Pebble Beach, 
Colonial and Muir field and they go badly over par on the 
challenging course at the Glenmoor Countrv Club. 

RASl'AN is the latest Taito coin-op conversion from 
Imagine in which you play the King of a hardy breed of 
barbarians and must defend your people from the evil 
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Wizard Karg and his evif minions that he has unleashed on 
the land of Maranna. Armed with your sword and an iron 
will you must travel through the countries of your continent 
until you finally face the wizard in his deadliest guise as the 
soul-sucking dragon. Through joystick controls you wit! cut 
and hack your way through winged men, chimeras, gigas 
(lizardmen), bats, fish, snakes, many armed bugs and 
skeletons as you tight your way through the games six fevels. 
Along the way you can aid your quest by collecting weapons 
and magical items such as a shield and armour to reduce 
damage done to you, a ring to speed up your actions and 
jewel for bonus points. 

Rastan is a fast, smack anything that moves game which 
is let down by poor animation but still worth a look by fans 
of the arcade machine. 

PEGASUS BRIDGE is the latest in PSS s s wargamers 
series and is based on rhe crucial airborne assault by the 
British 6th Airborne Division on key gun positions and 
bridges that cleared the way for the D Day landings. 

This is not a task for the faint hearted as although 
desperately outnumbered, the British must parachute 
behind enemy lines and destroy major targets before taking 
and holding three important bridges against massive 
German counter attacks. If you prefer, Pegasus Bridge 
allows you to play the Germans in the equally difficult job of 
defending a wide area against an attack that could literally 
come from any direction or take on an opponent in a head to 



CRL once again grabbed the headlines by persuading the 
censors to slap an 18 certificate on it's new fci shock, horror" 
adventure based on the life and works of JACK THE 

ripper, " : " j| 

In the game that is built on ghoulish graphics and blood 
curdling text you play an innocent man who stumbles on one 
of the Ripper's victims, gets mistaken for the murderer by 
the police and in your panic lo escape you slay several 
policemen and old ladies yourself which absurdly takes your 
kill total to Ripper standards in three screens of text, You 
then spend the rest of the game tracking down the real 
(other) murderer while keeping one step ahead of the police 
and out of jail. 

Jack the Ripper falls sadly short of the standards set by 
CRL's other horror adventures Dracula and Frankenstein 
afod is ruined by gory descriptions that go beyond the story 
line and become just silly. For example, even if you're in a 
blind panic, pushing an old lady doesn't cause her brains to 
spill out onto the pavement! Let's have less hype and more 
gameplay, 

Finally, on a tighter note Cascade has released a 
breakout construction kit called TRAZ. This actually stands 
for Transformable Arcade Zone and includes a 64 screen 
breakout game and a construction kit to build your own 
screen and pack it full of bricks, traps, refractors, bumpers 
and monster generators. 



Budget Games 



This month's big budget news is that Mastertronic has 
rere leasee 1 two of the best selling games of all times as part of 
it's £1.99 Riecochet range. GHOSTBUSTERS and WAY 
OF 11 I Ei EXPLODING FIST both topped the charts when 
the) were first releases by Activision and Melbourne House 
and arc set for a successful return in their cut-price format. 

Melbourne House s Judge Dredd, Knuckle Busters and 
frizooka Bill also make a Ricochet comeback as does Bubble 
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PEGASUS BRIDGE 



Bus's Skate Rock which plays like a cross between Skate or 
Die and Paperboy! 

Mastertronic has tried ro up the budget stakes by 
launching the new MAD X range of games that include two 
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GAMES UPDATE 



games J or 12.99. One of the first MAD X releases is 
ROCK FORD which is the budget home computer version of 
the Amiga based arcade game Rock man that was based on 
the First Star C64game Boulder Dash! Theganieplay is the 
same addictive Boulder Dash style but has some interesting 
added features such as growing walls, snakes that turn rooks 
into treasure and treasure into rocks and fire that can be put 
out if you can find a lap, Lurn it on and then push the drops of 
water to the fire. 

ROLLAKOUND is the pick of the standard 
Mastertronic games this month, and is an incredibly 
addictive mix of col I ec ling the correct number of six 
different coloured crosses from Spindizzy style screens while 
avoiding the aliens. These aliens come in several types which 
will suddenly disrupt your game just when you think you've 
conquered a screen. There are some that will match your 
moves square for square, others that patrol certain areas, 
bombs that home in on you and part icu tarty vicious ones 
that turn squares into holes. 

Boingf The blockbusting ball bounces back as Firebird 
launch I. BALL 2 (The Quest for the Past). The highly 
developed and intelligent ball race want to delve into their 
past to discover their ancestry. However, to do this you will 
have to brave the radioactive dangers of the ancient mines 
and the perils that lurk in them and collect as many ancient 
artifacts as possible. Armed with a laser and the ability to 
bounce out (and in} of danger you must complete each mine 
by collecting a key, then reaching the exit before the time 
limit runs out. 

^ Each mine is constructed from a series of btoeks and 
barriers which have different properties. Some you can 
bounce safely on. others dissolve in time and some destroy 
you on contact. You will also find magic bombs that wipe 
out the critters that populate the mine, life particles (four 
make up an extra life) and gemstones that produce a random 
effect that can help or hinder you in your incredibly 
addictive quest. 

Finally, SABOTAGH and ZYBEX are the first two 
games from Zeppelin Games, a new North Eastern budget 
software house. SABOTAGE is an incredibly difficult shoot 
'em-up in which you must battle across the scrolling 
landscape of an alien planet Lo find the eight pieces of a blue 
print to destroy it and end the occupation of Earth. This isn't 
going to be easy and it will take some of your six lives to get 
past the first wave. 

ZYBEX can be played by either one or two players 
simultaneously that are powered by jetpacks and must battle 
with a bizarre selection of aliens using whatever weapons 
they can find. Full price action at a budget price. 

SUNBURST is the latest release from Hewsons Rack-it 
budget label and is written by Nebulas author John Phillips. 
The universe h in great danger once again, only this time it's 
because there are loo many suns! You have been volunteered 
to restore the balance, by attacking these suns and 
destroying them by attacking energy carrying aliens that 
populate giant rock formations to build up enough energy to 
dive into the sun and turn it into a blackhole, which takes 
you neatly, but impossibly, onto the next level. 
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MACHINE CODE PROGRAMMING 
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In this ins raiment of our series on programming in 
machine code we add a wordwrap to our typewriter 

program 



By BitFghard'Hemy Lehmann 



t the beginning of this series I 
named speed as one of the main 
advantages of programming in 
machine code. However good you are 
;U pru^ninimiii^ in Basic, there arc 
certain routines which execute in 
praxis so painfully slowly in Basic that 
you have to program it in machine 
code - or not do it at all! 

In this article I'd like to continue 
with our simple wordprocessing 
program by adding a routine which 
proves this point once more. I'd like to 
add a wordwrap routine to our 
word processor. 

"Wordwrap"' is one of these 
computer terms which hasn't been 
known before the advent of the 
word processor, because you can + t do it 
on a mechanical typewriter, nor on an 
electric one. The phrase means that 
you can enter text as if you had a never 
ending line to write on, When you 
come to the end of the actual line on 
the screen, you just keep on writing, 
never mind the end of the line, and the 
computer does the rest. 

If you have started a new word at 
the end of the old line it moves - 
"wrappes" - the beginning of that 



word onto the beginning of the next 
line and moves the current print 
position automatically forward, 
accordingly. And it does all this while 
you are writing, without interrupting 
the flow of your typing! 

The advantage of this is obvious. 
You don't have to wonder at the end of 
every line if the next word you want to 
type will still fit onto the old line or if 
you should start a new line, (As you 
know, meehancial typewriters try to 
assist you in making this decision by 
sounding a bell five or ten characters 
before the end of the line. . .) 

With computers you don*t have to 
worry about this kind of thing at all. 
As I've said, the computer takes care 
automatically of the changeover from 
one line to the next which allows you to 
concentrate completely on what you 
are writing, tt is indeed as if you had an 
endlessly long line to write on. 

So much about the beauty of this 
facility. But, as you should know by 
now, the computer does nothing which 
it hasn't been programmed to do. And 
in order to program such a facility, 
first of all we have to become very 
precise about what exactly we want the 



computer to do and when we want it to 
be done! 

The Mechanics of Wordwrap 

First the *'when*\ From what I have 
explained so far n wordwrap has 
obviously to be done at the beginning 
of each new screen line. When the user 
types in the first character of a new line 
the computer has to decide if there is 
any wordwrap to be done and then do 
it. 

If the user enters a space at this 
point, this obviously means that he has 
just finished a word which, as it 
happens s fits exactly at the end of the 
old line. And this means, that no 
wordwrap has to be done. The letters 
at the end of the former line are left as 
they are. 

Furthermore, the space just 
entered can be ignored f Because all it 
signifies is. that a new word is to be 
started, and this new word can go Hash 
to the left hand side, because it will be 
separated from the former word by the 
new line, 

M\ on the other hand, the user 
enters a letter, there are still two 
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possibilities the computer has to 
decide on. This letter can be part of a 
word which has been started Ofl the old 
line or it tan again be the first letter of a 
new word, namely, if the last character 
on the old line had been a space. 

In the first ca.se, wordwrap is to he 
done, while in the latter again no 
action has to be taken. 

Determining the Start of a New 
Line 

The first routine you'll find in this 
month's listings page is to be inserted 
into the main routine, as given in the 
January issue of Your Commodore. Ifs 
best to place it directly after line 720„ 
w hich branches to CRSR right, if that 
key has been pressed, 

All the routine does, is look at the 
current print position as contained in 
SCREENMHM and see it it is pointing 
at the beginning of a screen [inc. 

At this point I have to admit that 
this way of doing it is not the most 
efficient one in that it is rather time 
consuming. Normally wcdorTl tike to 
send the computer through a loop in 
the middle of a major flow, except if 
absolutely necessary. But since we are 
programming in machine code which 
is so quick that you won't notice the 
difference and since I am giving you all 
this only as an example to study* it 
works all right for our purposes. 

If you are interested in 
wordproecssing and would like to 
make more out of our humble 
program, you might like to look for 
ways to do it more elegantly. One way 
would be by introducing extra 
variables which count the rows and 
lines a nd would make t h e 
determination of the beginning of a 
new line much more straightforward in 
that it doesn't require the program 
flow to go through the whole loop 
every Eime a key has been pressed. 
(This could be, at the same time, the 
basis for a routine which displays the 
line and column the cursor is on, either 
at the top or at the bottom of the 
screen . r ,) 

But in the context of this series of 
articles the routine numbered lines 780 
- II 30 does us just as welL 

It starts by saving the last keypress, 
which is contained in the accumulator, 
in a variable, called "TEMPS I ORE \ 

Pushing this byte onto the machine 
stack would not be a very good idea, 
since we will need to recover it in the 
wordwrap routine itself and, if you 
have studied the last article 



thoroughly, you will know by now that 
you can't pull something from the 
stack in the midst of a subroutine 
which you have pushed onto the stack 
before you called that subroutine! 
(Remember my advice from the last 
art icle; if you aren't certain, better save 
important data in a variable than 
pushing it onto the stack and be sorry!) 

The routine itself is verv 
straightforward, The beginning of the 
second screen line (we are, of course, 
not interested in the beginning of the 
first line!) is loaded into a variable^ 
called "LINKSTART*. Then it goes 
into a loop which compares the start of 
every line on screen with the contents 
of SCRKhNMEM. 

If a match is found, it means that 
the current position is at the beginning 
of a new line. In this case our 
wordwrap routine is called in line 
1050. After returning from this 
subroutine it continues as normal (line 
1060). 

If no match is found, the loop exits 
after 24 goes, TEMPSTORE is 
recovered into the accumulator and 
everything continues as normal. 

Dealing with a Space 

The wordwrap subroutine itself, which 
1 have assembled at ORG 50100, starts 
off by loading the result of the last 
keypress back into the accumulator 
(line 100) and testing it for a space 
(lines 110 - 120). 

As 1 have explained earlier, if the 
user has pressed the spacebar at this 
point, it means that he has just finished 
a word and now wants to start a new 
word. Therefore, no wordw r rap has to 
be done and this space can be ignored. 

In lines 140 - 150 the routine waits 
for the next keypress. When this 
keypress has been done, the result is 
stored in TEMPSTORE (line 170) to 
match it with the flow of the main 
routine, and then it exits prematurely 
from the wordwrap subroutine, 
continuing as normal. 

If, on the other hand, a letter key 
has been pressed, we enter the 
wordwrap routine proper. 

First we save the current position 
in the textfile, the current screen 
position and the current position on 
the colour screen in three new 
variables, called TEXTSAVE, 
SCRNSAVE and COLRSAVE (lines 
260 - 390). (Remember, for those of 
you who still have the old ROM, we 
always have to deal with the position 
on the colour screen too!) 



Doing the Wordwrap 

The wordwrap routine itself consists of 
two parts. First we have to find the 
beginning of the word w r hicb the user 
has just started and then we have to 
move that part onto the new line. 
Furthermore, we want to substitute - 
"pad" - the beginning of the word on 
the old line with spaces so as to erase it. 

The first part consists of a loop 
(lines 440 - 660) which w r orks 
backwards, looking at each former 
character until it finds a space. This 
space signifies that the beginning of the 
w ord, the user has just started to type, 
has been found. 

The X-register is used as a counter. 
Afterwards it will tell us, how many 
letters have to be moved onto the new 
line. 

Notice also, that we are going back 
with the variables we have initiated at 
the beginning of the routine so as not 
to change the contents of our main 
variables, TEXTFILE, SCREEN- 
MEM and SCREEN COL! The reason 
for this will become clear in a minute. 

Lines 610 - 630 test for the space. 
Once the space has been found we have 
to go one step forward again, because 
we are not interested in that space 
itself* but rather in the first letter of the 
word, w r hich follows it. This is done in 
lines 700 - 800 where each position is 
incremented by one. 

Moving the Wordstar! 

After this we a re left with two positions 
in the textfile, on the screen and on the 
colour screen. TEXTSAVE, 
SCRNSAVE and COLRSAVH 
respectively point at the first letter of 
the w r ord which has just been started, 
w r hile our standard variables 
TEXTFILE, SCREEN MEM and 
SCREENCOL point at the current 
position at the beginning of the new 
line. 

All we have to do now is use 
Indirect-Y to move the data from one 
position to the other, while, at the 
same time, erasing the old position 
with a space. 

This is done in the second loop, 
which I called "MOVELOOP" (lines 
850 - 1020). 

The Y -register is used to move the 
data itself from the old position to the 
new one and is therefore incremented 
with every pass through MOVE- 
LOOP. 

The X-register, which holds the 
amount of letters to be moved, serves 
again as our counter and is now 
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decrement Led with every pass llirouuh 
MOVELOOP. When X contains Ojhe 
job is done. 

Wrapping it up 

Finally we have to update our 
standard variables (TEXTFILE, 
SCRHKNMEM andSCREKNCOL) to 
the proper position which is now of 
course several rows into the new line. 

I do this by transferring the 
contents of the Y-register, which after 
MOVELOOP holds the number of 
letters we have moved, into the 
accumulator and then adding that 
value to the respective position, that is, 
TEXT FILE, SCKHf-NMEM and 
SCREENCOL. 

"TYA 11 is a very simple one byte 
instruction which stands for "Transfer 
the contents of the Y-register into the 
Accumulator". Since this instruction 
doesn't change the contents of the Y- 
register ] use it three times for all our 
main variables. 

You might like to know that 6510 
assembly language has six of these very 
straightforward and easy to use 
transfer instructions. 



h TAY" transfers the contents of 
the accumulator into the Y-register 
and thus does the opposite of what we 
are doing in our routine. 

"TAX" transfers the contents of 
the accumulator into the X-register, 
4i TXA" does this same thing the other 
way round* 

Finally, the lesser used k TXS" 
transfers the contents of the X-register 
into the stack-pointer, while "TSX" 
does the same thing vice versa . 

Incidentally, the last two 
instructions constitute the only way in 
which you can program the stack 
pointer directly. In other words, if you 
want to program the stack pointer, you 
transfer its contents with 1 SX into the 
X-register, do with the value whatever 



Figure 1 

TAX = 
I XA = 
TAY = 
TYA = 
TSX = 
TXS = 



you want to do and then transfer the 
result with TXS back into the stack 
pointer. But, as I've said in the last 
article, you should do this kind of 
thing only if you know exactly what 
you're doingf 

And Finally ■ * * 

V 

Figure I gives you a list of the six 
assembler mnemonics we have learned 
about in this article. 

In the next article I want to finish 
our wordprocessing theme by 
demonstrating how you can send the 
textfile, created by our program, to the 
printer and also save it onto disk or 
tape and load it back into the 
computer again. 



Transler contents at Accumulator into X-register 
Transfer contents of X- register into Accumulator 
Transfer contents of Accumulator into Y-register 
Transfer contents of Y-register into Accumulator 
Transfer contents of Stack pointer into X-register 
Transfer contents of X-register into Stack pointer 
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the Independent 
Commodore Products Users Group 
is the largest and most friendly 
computer club in the country 

Back issues for 1987 available to n cm- members as weil as 
members, at £1.50 each, postage paid, 

• Many local groups with regular m ratings 

• Superb Newsletter included in membership - 80 
plus pages of reviews, news and information 
every two months. 

• We support all Commodore Machines old and 
new; PET t VIC20, 64, 16, +4 T PC, 128 and 
AMIGA... 

• Free Software Library of public domain 
programs for all the above machines available 
to members on supply of blank disk or tape and 
payment of p8p. New member*, do not send for 
this until membership number Is received, 

• Help and Advice 

• Discount scheme 

ft Subscription only £10 per year (UK) plus £1 

^_ joining fee ^ 

If you are seriously interested in using or programming 
any Commodore computer then joining ICPUG is a must! 

For full details, send a stamped, addressed envelope to: 
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ICPUG Membership Secretary, Jack G. Cohen, 
30, Bran caster Road, Newbury Park. 
Nford, Essex, IG2 7EP 
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CONVERT! 
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FOR ONLY 
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WITH THE AMAZING EXPERT CARTRIDGE 
NOW INCLUDING THE LATEST VJ UPGRADE 



* THE WILY USER PR OGRAMMABLE BACK-UP & UTILITY FOR 6 4.'12a |64 MQPE^ I 

• EAWA rHFAP Tn ilPfiCAilF ■ JUST £3.50 FOR UPGRADE SOFTWARE 



EA5Y& CHEAP TO UPGRADE! 
ON DISK OR TAPE. 



FULL 64K M'CQPE MONrTOR. 



* SCREEN & nCTUKE PRIN TER DdWPS,_ 

* SPRFtE EXTRACTOR & EDITOR. 



» S AVES PROGRA MS IN ONE FILE |EXtL. MULTIPART QWES)l 

* SUPER EFFICIENT COMPACTQff - SAVE 3 OF MORE PROGRAMS PERDlSK. 



TURBO RELOADER & DE-COMPACTOR 
<N SECONDS. 



RELOADS &. RESTART!* PROGRAM^ 



EXPERT NOT NEEDED FOR LQAOJNG BACK. 
JOIN THE P N TETf JVA T I ONA L EXPERT USER CLUB. 



FEE 



TRILOGIC 

WJ 



PLEASE STATE DISK OR TAPE SOFTWARE WHEN ORDERING 



Tri logic Dept. YC, Unit 1, 

253 New Works Road 

Bradford, BP12 OQP. Tel. 0274 691 MS 



FAST MAIL OJJDft! SERVICE fflOMPT MJPATCH ALL flRICR rUlLY WCLUSWE r\U5 1 0 DAY MONEY 9ACK 
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Dan Dare II 



In 1986, Virgin hit the top with Dan Dare and now the 
eagerly awaited follow-up looks set to repeat that 
success with avenge nee - Mekon's Revenge, 
The Mekon has been plotting the downfall of" harth 
,M'k:r Dan toiled his last scam which employed a deadly 
asteroid. Scientists have been working night and day to 
produce a genetically engineered race of Super Treens whose 
au'cMnne powers are sure to give the Mekon total victory. 
Even now they are on their way, , , 

Dan, at the head of a Space Fleet hit squad, has managed 
to penetrate the spaceship's defences. His mission is to seek 
out and destroy the Super heens dreaming of war as they 
hibernate in their protective Plexiglass Life Support Bubbles 
(my mates at Virgin believe in safe sacks), 

The ship is separated into four brilliantly coloured 
sections full of ordinary but deadly Treens and Space Fleet 
troops. The lasers blast in all directions so Dan has to duck 
and shoot his way through the throng, trying not to shoot his 
own men in the process. 

Secreted around the complex are control panels which 
operate force-field barriers. Any intrepid adventurer would 
be well advised to shoot these out first because the minute a 
Super Treen Hubble is blasted a self-destruct mechanism 
clicks into action. If Han can't destroy all of the Super 
Treens and get to an airlock before the countdown reaches 
zero, the whole section of the ship will be de-rez/ed and take 
him on a one way trip to oblivion. 

The time limit for completing the spring treen mg is 
extremely tight and only a few small errors are allowed. My 
best advice is to spend some time memorising and mapping 
the corridors, but be careful not to run out of energy. When 
you then blast your firsi Super Treen you should at least 
know where you ought to be going. 

It Dan makes it to the connecting passage to the next 
level, a door closes behind him and he is protected from the 
explosion. 

The first level is relatively easv to complete but from level 
two onwards the going gets tough. Convoluted corridors, 
artificial gravity generators which push you away from your 
goal, refuse crushers that turn you into space cabbages, all 
conspire to keep you from your goal. One way tubes suck 
you in and blow you out miles from vour intended location. 
Life Support Bubbles appear in the strangest of places and 
their control panels resemble the force-field generators so 
closely that you can start the countdown before you realise 
what you've done. 

As you reach the higher levels h Treens and Space Fleet 
troops disappear in to hidden passages. Keep your eyes open 
for tliis because these short cuts can mean the difference 
between life and death 

Assuming that you reach and complete the fourth level, 



there's a nasty surprise waiting when you meet the Mekon in 
an eyeball to lishbowl confrontation which really gets Dan 
Dare's dander up. Armageddon out of here! 

When your proficiency level has reached mammoth 
proportions and you can whizz through the spaceship like a 
dose of assaults, it's not time to chuck die cassette in the bin 
because another challenge awaits - you can become the 
Mekon and try to beat Dan at his own game. 

The Mekon's task is to release all of the Super Treens but 
desperate Dan has triggered off the destruct sequence, [f you 
find the time limit tight as Dan, you'll never make it as the 
Mekon, To succeed you'll have to zip around the corridors at 
breakneck speed - no wonder the Mekon" s green. 

The programmers are credited as Virgin's Gang of Five. 
Judging by their results, Dan Dare II has been a labour of 
love and the graphics Lire some of the best planned that I've 
seen for a long time and the logic challenges even surpass its 
precursor. 




The version that 1 received was a pre-release without 
music but the sound effects are sufficient to keep me happy. 
Anything over and above this would simply be a bonus but 1 
would liked to have seen a Hall of Fame scoreboard. 

Mekon's Revenge scores very highly on all counts and I 
hope that the Gang of Five get to work on a sequel very soon. 
Dan Dare - software of the future! E.D. 

Tou chime: 

Name: Dan Dare II -Mekon's Revenge, Supplier! Virgin* 2-4 
Vernon Yard, Porwhelh Road, London WII2DX. Tel: 01-727 
807(1 Price: £8.95 (Ca) £12.95 (Disk). 



Mekon's Revenge 
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LORDS OF. . . 



Nice guys end up with Madagascar! That's the warning 
issued to would be Lords of Conquest that take up 
the challenge to dominate the world in this Electronic 
Arts strategy game. This isn't an attack on Madagascar, but 
a reflection on its poor strategic location and how despicable 
Lords of Conquest players need to be to stand any chance of 
winning. 

Lords of Conquest can be played by up to four players or 
on your own against a tough computer opponent and fought 
at three different skill levels, three different levels of tuck and 
out 20 different predefined maps or one created by the 
computer or by you using the map creator! 

The game is developed from a board game called 
Borderlands and so features easy to play board game 
gameplay combined with the flexibility and number 
crunching pfa computer. Each game begins by dividing up 
the areas of the game map between the players with the game 
level deciding who has first pick and in a one player game if 
either you or the computer has two or four bonus areas. 

The game is then played in turns with each player 
allowed to launch two attacks into adjacent areas. The 
success of an attack depends on the opposing forces and 
support available from neighbouring areas. These forces 
consists of weapons (infantry) and horses (cavalry) in the 
basic game which can be transported about by boats in the 
intermediate and advanced 1 allowing attacks almost 
anywhere in the world. 

The object of the game is total domination by anhilating 
your opponents before they get you. In a one- player game 
this is a simple head to head battle, but in a multi-player 
game you just can't win on your own so you have to make 
and break alliances to suit your needs, 

A basic game can be won or lost by the ph\ ho h:-. 
control of the gold mines and horses rearing grounds. These 
produce the wealth and horses necessary to raise armies and 
create cavalry and with them launch attacks, You can also 
use your gold reserves to build cities that not only add to the 
defence of the area it's in and the adjacent areas but also 
doubles gold production in those zones. 

In more advanced games the gold and rearing grounds 
arc joined by coa! mines, iron ore mines and timber yards 
that all produce much needed resources at the end of each 
turn. In these more complex games the player must juggle 
these resources to build weapons and boats to carry his 
weapons and horses to foreign lands. For example, a weapon 
can still be bought for gold but also made with iron and coaL 
Similarly a city can be built if you have a combination of 
limber, iron., coal and a little gold. 

Changing the luck level alters the certainty of combat. At 
its lowest level, combat is a simple matter of the highest total 
winning with the aggressor winning any ties. If you increase 
the luck you increase the doubt, since ties are decided 
randomly and at the highest level the chances of success are 



determined by the percentage of attackers and defenders, 
Lords of Conquest is a superb strategy warga me that will 
bring the worst out of you. Either when you're tackl ing one 
of the nine levels of computer opponent or breaking 
agreements with human allies, you'll discover depths of 
treachery and deceit you never knew you had. The game 
displays these acts in dramatic style particularly during 
combat as other players that have states bordering on the 
action have to declare whether they wi II support the attacker 
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or the defender. Then the fireworks really start as anything 
from "I pressed the button at the wrong time* 1 to ** we agreed 
1 could take that state" being used as excuses. Whatever the 
arguments only one thing is certain and that is that there can 
only be one winner. T + H. 

Touchline: 

Name: Lords of Conquest Supplier; Elect rank /1m; Lang icy 
Business Centre, tl-49 Station Rd, Lang ley, Nr Stough, 
Berkshire. S1J #V;\[ Tel: 075 J 49442. Machine: C64. Price: 
£14.95. 
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TOTAL BACKUP POWEE 

tf<& ACTION REPLA 



> a 



NOW MEN MORE POWERFUL, MORE FRIENDLY AND WW 

C *> Q«S" Action Replay works by taking a 'SNAPSHOT of the B 
*^Sf ihEE program in memory so it doesn't matter how the program ^ 

was loaded - from tape or disk - at normal or turbo speed. ; • 

• WARP 25- THE WORLD'S FASTEST SERIAL DISK TURBO -MOW EVEN FASTER* LOADS 
200 BLOCKS IM 6 SECONDS! 240 BLOCKS DL7 SECONDS! -ttm m fe^iha^p^neisy^ Duihint. 

ttic cartridge - no extra hardware or a oft ware required. Includes supercastp warpsave, &cratrii h filecopy/con wt l$te grated with normal disk turfr 
for super t compatibility - auto detects warp or normal format so no special load commands are required. Turbo and Warp 25 ™eed are entltefr 
independent of the Cartridge with SUPERBOOT. - Y F ■ ™«y 

SIMPLE TO USE: Just press the button and make a complete backup - tape to disk, tape to tape, disc to tape, disk to disk _ 
THE PROCESS IS AUTOMATIC ~ JUST GIVE THE BACKUP A NAME. / 1 *' 

TURBO RELOAD. All backups will reload at turbo specd 3 COMPLETELY INDEPENDENTLY OF THE CARTRIDGE. — 

SPRITE KILLER. Make yourself invincible. Disable sprite collisions - works with many 
programs. 

PRINTER DUMP. Freeze any game and print out the screen 
Eg, loading picture, high score screen etc. Works with most printers 
MPS 301, 3®3 S Star; Epson etc. Double size, 16 shades, 
reverse print option. Very versatile - 
no user knowledge required. — ' 

PICTURE SAVE. Save any Hires 
multicolour screen to disk at the push 
of a button. Compatible with Blazing 
Paddles, Koala, Artist 64, Image 
System etCn 

SPRITE MONITOR. Unique 
Sprite monitors allows you to freeze the 
action and view all the sprites, watch the 
sprite animation, save or delete any sprite. 
Load sprites from one game into another to 
make customised programs. 

POKES/CHEAT MODE. Press the button and enter those 
pokes for extra lives etc., then restart the program or make a backup. 
Ideal for custom games. 

MULTISTAGE TRANSFER. Even transfers multistage programs from tape to 
disk. The extra parts fast load - a unique feature. Enhancement disk available for non 
standard multi-loaders (see below). 

SUPER COMPACTOR. Ultra efficient program compaction techniques. Each program saved a 
single file, 3 programs per disk side - & programs per disk, if you use bath sides. 

TEXT MODIFY. Change title screens, high Score screens etc. Put your own name into a game then restart it or 
make a backup to tape or disk. Very simple to use/ * < # » 

\ % MONITOR. Full feature 'noting' type MACHINE CODE MONITOR AU standard feature* plus many mora - assemble, disassemble 

he* dump, interpret, transfer, compare, fill, hunt, number conversion, bank switching, relocate, load/save etc. 
. Use# He memory. Full printer support. ■ ■ : ' - 1 \ ■ ; ; . \ 

• DISK MONITOR* A special monitor for use on the RAM inside your disk drive. All the usual commands - a useful-hacking tool. 
..• WHOLE DISK COPY. Copy a full unprotected disk in under two minutes with only one drive. * 

• FAST FILE COPY. Works with standard and Warp £5 files of up to 249 blocks. Converts formats to and from Warp 25. 

• FAST FORMAT* Under 20 seconds. , 

™l[*T?? iR^, C ** MBW *®^ ft whole range of useful new commands including: AUTO LINE NUMBERING, DELETE, MERGE APPEND 
OLD, LINESJWE, etc, PRIIYTERLISTEJt - list any program (including directory) directly from disk to printer or screen without corrupting 

memory. m - 

REDEFINED FUNCTION 1 KEYS. Single stroke commands for 
operation of many common commands including: LOAD, SAVE, 01 R . 
Load from directory - no need to type in filename. 




ENHANCEMENT DISK 



TAPE TURBO. Designed to make turbo load/save £$% your own 
programs. No screen blanking, during loading- 



REMElttBEF all features are built in and 
available at the touch of a key. All features work 
with both TAPE and DISK. (Except multipart 
transfer & disk file utility). 



Contains routines for transferring inany of ihe non-standard mulh-Load 
games from tape to disk- Over 40 lilies. Latest additions sib LAST 
NINJA, ROAD RUNNER (infinitive lives option], BLOOD 'If OUTS 
(play any event), DECKFTOR, LEADEftHOAHD EXEC and WORLD 
CLASS, KILLED UNTIL DEAD, MASK, INDIANA JOKES, 
IMPLOSION, TAlMjf, plus all the classics including SUMMER 
GAMES, WORLD GAMES, DRAGONS LAlE ] and 3, GAUNTLET, 
SUFERCYCLE etc. Work? in conjunction wMi ACTION REPLAY 

Disk includes GRAPHIC SLIOTSHQW for displaying pictures saved 
with ACTION REPLAY. Mus Warp 35, Superboot - nan Action Replay 
owners can speed up their "expert 1 or 'freeze machine' programs, [o 
see what they have been missing. 
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WAKES A QUANTUM LEAP 

am IV HAS ARRIVED! m 




7WIMCKUP MORE PROGRAMS THAN ANY RIVAL UTILITY. 

BUT TH ATS NOT ALL, „ NOW AVAIL ABLE FOR THE SERIOUS PROGRAM HACKER 
ram ACTION REPLAY IV 'PROFESSIONAL' " 

a £ ' . • All the features of the normal Action Replay IV but with an amazing on board LSI LOGIC PROCESSING CHIP. 
" " ' Plus 32K operating system ROM and 8K RAM CHIP. The first RAM/ROM based cartridge of its type! 



as. Built into 
dJ disk turbo 



entirely 




ALL THE MK IV FEATURES PLUS 
m FULLY INTEGRATED OPERATION. 

The ME IV ^Professional* has all the features Of the 
MK IV plus ait onboard custom LSI LOGIC 

PROCESSING CHIP that integrates the whole 
range tf utilities and makes them 
available at the press of a button 
at any time. 

EXTENDED MONITOR. The 

'Professional' has an extra powerful machine 
code monitor. Because it has both ROM and 
RAM at its disposal the Professional can 
freeze any program and then examine the 
WHOLE OF COMPUTER MEMORY in its 

frozen state including screen RAM, 
ZERO PAGE and STACK , 

Full feature disassembly, compare, 
fill, transfer, hunt, relocate, jump etc, 
etc. In fact all the features of the best 
fully blown monitor available. Return 
to the frozen program at the press of a 
key at the point you left ft! An absolute 
must for the program hacker or even 
the programmer who needs to de-bug his 

(program* 
INTELLIGENT HARDWARE. 
The Professional hardware is unmatched 
anywhere in the world today. Hie special 
logic processing chip can cope with 
protection methods 
as they appear by JVjJf 
reacting to its P RQFEQQ*!L m 
environment . — ^^CWfl t 
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UPGRADE INFORMATION 

MK Ml TO MH XV. Jurt lOnd £9.99 and we will send yon the new MK IV 
Chip ta pLbg inin ygyr cartridge. Titling 1b very eaay. 
MK IS TO Mil EV * PHOFE &5IONJU, 1 . Send yonr old cartridge plus £19. 99 
and we will send you a new Professional MK IV. 

MK 2 Action Replay owners can get £10 as pan exchange ttf aitlSl «lh*f !h* 
JV ct Pro Fes mortal. Send old, cartridge plus balance. 



£34. q 



ALL ORDERS NORMALLY DESPATCHED WITHIN 48HRS1 

HOW TO ORDER... 




BY PHONE 



078£ 2J3813 

24hrCr?dJtCaid!LLnif 



BY POST 



S*nd chequanaf.'PO'i made 
p*yiblito 'DattLILe-cm-nici' 



EUROPEAN ORDERS 

ADD il.WPJP 
OTHER COUNTRIES 

ADD I3.MP+P 

Fait Ojdm 0763 



PERFORMANCE PROMISE 

Acuon Replay if iU backup any program That my Qthflr CirtrLdge can backup 
- And morel 1< alBo ha& an unmatched range of onboard Features . Before you 
buyche-ck our comperiiors ads 10 see wha* they otter and see hew many of 
the Action Replay ME IV features ar& &Llher net there or ha^e to be loaded 
from Superga^e disks ere. When y&ii buy Action Replay if youdon'* find our 
claims 1o be true than return il wLttun. 34 days For a Full refund. 



DAlEL 
ELECi^OniO 

UNITS 8/9 s DEWS BURY ROAD, FENTON INDUSTRIAL ESTATE, 

FENTON, STOKE-ON-TRENT. 



SALES ONLY 
0782 273815 



TECHNICAL ONLY 
0782 202258 
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Constructing 
a Compiler 

We kick off our new scries with an introduction to 
developing your ow n compiled programming language 




his series is primarily aimed 
at the disk -based Commodore 
64 owner although given a 
reasonable knowledge of the target 
machine. H.i'S 4 and CI 28 owners 
(128 mode) could convert the 
programs as required. Over the next 
few months. I hope to show you how 
you can develop a new language for 
your computer and a compiler to go 
with it. As supplied, Commodore 64 
BASIC lacks facilities to make 
effective use of the numerous features 
of this powerful machine. Many 
companies now supply programs and 
cartridges which will enhance poor old 
BASIC 2 into something resembling a 
m o dern prog r a mining 1 a n gu age . 
Unfortunately, they do nothing for 
BASIC s sometimes painfully slow 
execution speed and while main 
compiled language systems do exist for 
the 64, the\ tend to be very expensive 
and thus out of the reach of many 
owners, 

l v H describe my first attempt at 
compiler writing in the hope that it will 
inspire you to greater things, Writing a 
compiled language system is not as 
difficult as you may think, Perhaps the 
most difficult part is defining the 
language itself; the commands and 
their syntax. The language used here is 
called First Compiled Language or 
FCL; not a very original name I admit 
but in will do for now. FCL is a very 
simple language which provides 
facilities for handling unsigned integer 
values and also character strings, 
Some basic program control structures 
are provided and facilities exist for 
calling machine language subroutines. 
Certain features have been borrowed 
from other languages, Those of you 
la mi lie ir with Paxcttl mav recosjuise 
certain FCL features such ^ 
BEG1N/KND block marking and 
FORWARD subroutine declaration. 
The terms ^Procedure Division" and 
"Data Division" have been borrowed 
from COBOL although they are used 



By Steve Carrie 

for reference only and do not require 
explicit definition within a program. 

What is a Compiler? 

In simple terms, a compiler is a 
program which takes a program 
written in a some language and 
produces a fast machine code 
equivalent. The term ""compiler" is 
often applied to another t j pe of 
program, the assembler. The major 
difference is that "compiler" is more 
often applied to a high-level language 
translator while "assembler" refers to 
a program which translates a 
pa r t ic u I a r m i c ro p r cures s or a s s e l u b I y 
language. In some cases (such as the 
FCL system) an assembler may form 
part of the compilation process, 
translating the output from the code 
generator stage. It is normal for the 
complete process to be split into 
stages. This allows certain parts to be 
updated as required and often eases 
the task of compiler construct ion since 
each part may be tested separately. 

Many of the popular high-level 
languages are compiled; examples 
PASCAL On the other hand, BASIC is 
usually an interpreted language 
(although BASIC compilers do exist). 
The differences are discussed later, but 
to confuse the issue, there is a sort of 
halfway house. The FORTH language 
system uses what is often referred to as 
a 11 interactive compiler as it 
incorporates the best features of both 
systems. 

Compiler Vs Interpreter 

In an interpreted language system such 
as Commodore fi4 BASIC, the 
program text is prepared using an 
editor which is normalK pari of the 
interpreter itself. This usually takes the 
form of a line editor in which a line of 
text is entered, prefixed by a line 
number which determines its position 
in the program. When the code is 



executed, the interpreter begins 
processing the text at the first line. 
Each line is scanned for language 
elements which will determine the 
operations to be carried out. The 
syntax of the line has to be cheeked as 
it is executed, The actual operations 
are carried out by subroutines which 
are part of the interpreter code. Once a 
line has been processed, the interpreter 
forgets all about it and goes on to the 
next line. Because the program has to 
be scanned in this wa\, the actual run 
speed tends to be stow. Compare this 
with (he action of a compiler. 

Once again, the program text is 
edited using some form of screen or 
line editor. Here the similarity ends. 
The compiler scans and translates the 
whole program before execution. In 
some cases, a form of pseudo-code is 
produced which is then executed by a 
fast mini-interpreter. In others, an 
actual machine code program is 
produced. The execution speed is 
considerably faster than an interpreted 
system because there is no need to 
continually check the syntax of each 
program line. Runtime support is 
provided b\ a library of routines which 
are either appended to the end of" the 
final program or loaded into another 
part of memory at runtime. 

When you turn on your C64, you 
can begin programming immediately 
in BASIC thanks to the interpreter 
which is held in permanent ROM I 
memory- You can edit programs with 
the built-in editor, load and save your 
programs and RUN them. All of these 
features and more are provided 
courtesy of the BASIC interpreter In 
addition to these, the interpreter will 
allow you to perform most commands 
outside of the program; i.e. in direct 
mode. The interpreter is interacting 
with you. Interpreters are generally 
ituvruviivc systems. This is useful when 
>ou have to debug a program. You can 
halt the execution of the program, 
check variable values, alter them as 



is. 
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required ;ind then can so I he program 
to continue. Although execution speed 
may be slow,, program development 
and debugging is relatively quick and 
easy. 

When using a compiled language 
system, similar editor facilities are 
provided by an editor program which 
must be loaded into memory. Unlike 
an interpreted system, no interactive 
testing of the program may be carried 
out. Debugging the prog mm is a much 
more complex affair due to the lack of 
these interactive facilities. Certain 
systems do provide debugging features 
but these usually take the form of a 
separate program, used alongside the 
executable program at runtime. 

On the basis of this comparison, it 
appears that the interpreted system 
scores better on program development 
than the compiler whereas the reverse 
is true for final execution speed. From 
this, it would seem that some kind of 
interactive compiler would be ideaL 
FORTH goes some way to providing 
this seemingly ideal programming 
environment, FORTH is a language 
developed some years ago for the 
control of radio telescopes. The 
compiler provides many of the 
interactive features of an interpreter 
and once you get used to the 
peculiarities of the language itself, it 
becomes an excellent software 
development system. 



The KCL Compiler System 

The FCL compiler has been written in 
BASIC. Before you cringe, consider 
what Fee said about program 
development and debugging. The only 
other option I had was machine 
language and it is considerably easier 
to develop the techniques in a high- 
level language. The BASIC on the 64 
is. as we have seen, an interpreted 
language and the penalty is a painfully 
slow execution speed. You could use 
FCL to develop a new compiler so long 
as you don't mind having your lunch 
while it compiles. . . 

The Bug File 

This system isn't perfect V m afraid. 
There are one or two problems with 
this version, which occur mainly 
within the library routines which 
provide the runtime support, Must are 
merely an inconvenience but the 
fourth point may cause a real problem. 
Here is the current list although I 



expect that there are some that I have 
not come across. 

• The auto increment and autode- 
crement operators do not work. It was 
intended that the ++ and -- operators 
would provide auto inc. and autodec. 
within expressions as in the C 
language. What actually transpired 
was that they would only work when 
applied to a single numeric variable. 

* The DERR() function does not 
behave altogether sanely in some 
situations, I've found that a couple of 
dummy DERRO's is a good idea. Tve 
not been able to find why this happens. 

• On some occasions, reading an 
INPUT Hie which does not actually 
exist inav cause the machine to \vdn\i 
up. A RUN /STOP- RESTORE 
keypress will reset the machine. 

* After an extended execution of a 
program using string manipulation 
and/or type conversion operators and 
functions, the memory fills up with 
redundant strings. Due to a design 
flaw (by yours truly) no garbage 
collection facilities exist nor can they 
be written for this version. The effect 
of this is for the program to stop with a 
memory full error after some 
considerable time. This may be OK for 
most applications since the memory 
given over to the storage of strings is 
considerable; the memory left tree 
after the program is loaded which is 
normally in excess of about twenty- 
odd K. 



The FCL Language 

Before setting out to write your 
compiler, you should define the 
language. If you are writing a compiler 
lor an established language then you 
need only follow the standard for it. 
Designing your own language is a 
challenge for both your programming 
skills and your imagination. When I 
originally started out on this project, 
my intention was to write some kind of 
super-assembler which would make 
machine code programming easier for 
beginners. As the project developed. I 
decided to be more ambitious and 
write a high-level language compiler. 
This brought its own special problem; 
that of language design. 

The first thing I had to do was to 
define a programming language. At 
one point I thought about writing a 
compiler for BASIC 2, but decided Lo 
walk before running! And so the FCL 
project was born. The first thing was to 
define three groups of language 
elements; statements, operators and 



junctions. These are defined as 
follows: 

Statements are actual program- 
ming commands which cause some 
immediate effect such as screen 
clearing (CLS) or decision control 
(IF/ELSE/hNDIF). 

Operators Arithmetic, logical and 
relational operations causing ef fect on 
one or more variable quantities. For 
example; add (+K multiply (*) or 
logical exelusive-or (XOR). 

Functions Language elements 
which return a result when given one 
or more parameters. The LHN, ASCII 
and SYS FN functions are examples, 
These appear in an e\pressum, 

The next task was to decide what 
kind of data this language should be 
able to handle. Since this was my first 
attempt at such a project, I decided to 
keep things simple and allow only 
unsigned integer and character string 
types. Facilities for type conversion 
were considered necessary and so 
functions such as ASCII and CHAR 
were included. 

The next section is basically a 
programmers' reference manual for 
the language. It details items such as 
variable declaration and explains each 
staement H operator and function. If 
you go on to develop your own 
language, it may be a good idea to 
write everything down in a similar 
form to this hefore you start to design 
and program your compiler. 



I CI, Programmers Reference 

In the following document, I ta lie 
characters are used (o highlight FCL 
language elements. The source editor, 
EDIT selects lowercase mode when 
executed. Please note that the FCL 
compiler will not accept uppercase 
characters except where they occur 
within string literals. 

A FCL program consists of a 
variable declaration section, a 
program instruction section and 
optionally one or more subprogram 
instruction sections. The variable 
declaration part is called the Data 
Division and the instruction section is 
called the Procedure Division. These 
names are for reference only and are 

■r 

not required in the program unlike the 
COBOL language from w r hich these 
terms are borrowed. Subprogram 
sections are subprocedures w r hich have 
the same basic construction as the 
main procedure but arc identified as 
subroutines by the subrourine 
statement. 
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All variables and subroutines must 
be declared before they arc referenced. 
This means that subroutines should be 
placed in the program before the main 
Procedure Division or be p re-declared 
using the forward statement. If a 
subroutine has been p re-declared with 
forward then it must be defined 
elsewhere, typically after the 
Procedure Division. 

A procedure section always starts 
with a begin state mem and ends with 
the end statement. This is true l or both 
the Procedure Division and any 
subroutines. The compiler will print a 
warning if it finds a variable 
declaration within a procedure but the 
variable will still be defined. An error 
condition occurs if the compiler finds a 
program instruction outside a 
procedure; Le. in the Data Division. In 
this case, the instruction is ignored. 
Should any error occur during 
compilation, the creation of the 
symbol and literal data files will be 
s u p pr es sed thus c fie c lively p r e ve n t i n g 
code generation. Should only 
warnings be flagged then the creation 
of these files will proceed as normal. 

The Data Division - declaring 
variables 

All variables to be used in the program 
must be declared here. You mav also 
pre-declare any subroutines which are 
not explicitly defined until after the 
Procedure Division, Variables are 
declared using the vw statement along 
with descriptors for, strings and array, 
A variable of the type "inf 4 is an 
insigned integer whose value may 
range from 0 to 65535 inclusive, A 
variable of type string is a sequence of 
characters of length up to 255. The 
array descriptor creates an array of 
either int or string types. 

Variable and subroutine names 
must begin with an alphabetic 
character and may contain any 
a 1 p h a n u m eric ch a rac ters th ere a f t er , 
The maximum length of a variable or 
subroutine name is 20 characters, FCL 
reserved words may not be used as 
variable names. The name "a * is also 
illegal. Some examples of valid 
variable declarations are given below: 
Var int counter, max count 
var string input line 
var inf table array (10) 
var siring edit array (200) 

While declarations of differing 
types must be made on separate lines, 
array and non-array variables of the 



same type may appeaT on the same 
line. Note also that you cannot 
dynamically define arrays i.e. var int 
xyv army (abc) where kt abc" is an 
integer. You may u^e integer variables 
as subscripts in a procedure section 
only. Some examples of illegal 
declarations are shown below: 
var int count, string line - dont mis 
types 

var string table array (count) - no 
dynamic dect. 

var int bset - bset is reserved 
Pre-decJaring Subroutines 

Normally, a subroutine should be 
defined before the Procedure Division, 
The fo> ward statement allows you to 
pre-declare a subroutine to the 
compiler thus allowing you to place it 
anywhere in the program. When you 
declare a subroutine in this way you 
must explicitly define it somewhere in 
the program otherwise the compiler 
will report an error. 

The external statement may also be 
applied to subroutine names. This sets 
up a dummy reference during 
compilation, It is possible to use this 
feature to make special calls to 
machine code programs in memory at 
runtime. This is not a recommended 
method of making such calls. Refer to 
the sy scull statement and sysfn 
function descriptions for details. Using 
external In this way involves editing the 
intermediate. ASM file produced by 
the CODEC EN stage, Art exampEe 
Data Division is shown below; 
; Example of a comment line 
; Example of a Data Division 
Var int max T min,count n keys array(50) 
var string user input 

■ 

; typical forward declaration 
\ forward gctmput.printkeys 

■ 

; explicit defined subroutines go here 
p 

: start of Procedure Division 

The Procedure Division - begin 
and end statements 

All program instruction lines must 
appear within a block bounded by a 
begin/end pair, This applies to 
instructions within a subroutine 
definition as well as those in the 
Procedure Division. The end 
statement generates different code 
depending on the context in which it is 



used. In the Procedure Division it 
generates a program termination 
sequence whilst in a subroutine, it 
generates a re t u rn - fro m-sub procedure 
sequence. Should any instruction line 
appear outside of a begin/ end block 
then the compiler will report an error. 

Numeric Expression and Literals 

The compiler is capable of handling 
decimal, binary, octal a n d 
hexadecimal numeric literals. In an 
expression, the way in which the 
compile will interpret a literal numeric 
quantity is determined by a special 
character prefix. The dollar f$) denotes 
hexadecimal; the percent (%) denotes 
binary; the <s* denotes octal. Should 
there be no prefix, the compiler 
assumes the literal to be decimal, the 
following examples will hopefully 
make this dearer: 

$8000 Assumed to be a hexadecimal 
number. 

%I0!1 Assumed to be a binary 
number. 

741 Assumed to be an octal 
n u mbcr. 

3212 Assumed to be a decimal 
quantity. 
Note that depending on the 
number base used, certain characters 
may be considered illegal i.e. octal only 
uses numeric characters 0 to 7 
inclusive, 8 and 9 being considered 
illegal. 

In a numeric expression you may- 
include operators, numeric variables, 
numeric literals and numeric functions 
(i.e. those returning a numeric result). 
The compiler performs type checking 
on an expression and wilt report a type 
mismatch error should it detect any- 
type irregularities such as an attempt 
to assign a string to numeric variable. 

String Expressions and Literals 

Only certain operations are allowed on 
strings such as concatenation (joining 
strings using +) and relational 
comparisons. There are a number of 
string functions available. An attempt 
to assign a numericquantity directly to 
a string variable will cause a type 
mismatch error. 

A string literal should be delimited 
by quotes (") r Any character may | 
appear within a string including 
uppercase letters and ascti control 
characters The total length of any 
string quantity must not exceed 255 
characters otherwise a string length 
error will occur. 
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Subroutines 

A -subroutine is a sub-procedure whose 
structure is similar to that of the main 
Procedure Division but is declared 
outside of it, A subroutine consists of a 
subroutine .statement followed by a 
block of program instructions inside a 
begin/end pair. The subprocedure may 
contain any of the program 
instructions which are valid in the 
Procedure Division including calls to 
other subroutines. Also provided is the 
return statement which allows the 
programmer to force a return-from- 
suh procedure from a point other than 
the end of the subroutine. Any attempt 
to place a subroutine dellnstion inside 
any procedure will cause the compiler 
to abort with a fatal error, 

Tu call a subroutine,, you can either 
simply place the name of the 
subroutine on a line by itself or use the 
more specific caft statement. Both will 
produce a call to the subroutine. An 
example is shown below; 

; Example of the use of subroutines 
j Data Division 

I 

w int maxeount,count 
fan i ut'd co unt up. count do w n 

; Procedure Division 

begin 

; Example of call by name only 
countup 

; Example of call by calf statement 

coil countdown 

end 

■ 

; Subroutines 

subroutine countup 
begin 

<i nst ructions > 
end 

.subroutine countdown 



instructions 



emf 



Operator Precedence 

The order in which operations in an 
expression are carried out is known as 
the order of precedence. The compiler 
will effectively rearrange the order of 
clem en Is in an expression according to 
the following table which is in order 



from the highest to lowest precedence; 
L Functions 

2. Decrement/increment (-- and ++) 

3. Division/Multiplication (/ and *) 

4. Sub tract ion/ Addition (- and +) 

5. Relational comparitors ( < , > , 
>=, < > and =) 

6* Logical operators (NOT.AND, 
XOR and OR) 

Within the group.s shown, 
precedence is from highest to lowest, 
i.e. in an expression AND would be 
evaluated before OR. 

Multiple Condition Testing 

As in BASIC you may test for multiple 
conditions in one line using a 
combination or the relational and 
logical operators. A TRUE condition 
evaluates as I (not - 1 as in BASIC) and 
a FALSE condition evaluates as 0. 
This is also true for string 
comparisons; i.e. the result of a string 
comparison is a numeric quantity* 0 or 
1. The following are examples of valid 
comparisons: 

if count > 5or maxint=JO*minint 
(count) 

resutt=inputstring=userstring 
write 3*(inputstnng=userstring) 

Refer later for description of the if 
and write statements. Note that the 
system tests for a FALSE condition 
rather than a TRUE one. This means 
that in an expression such as // Hag, the 
variable "flag** is tested to see if it 
contains the value of FALSE (0). Any 
non-zero value in "flag" 1 will evaluate 
as TRUE. 



FCL Program Statements 

In this section, the following notation 
is used: 

< address > 16-bit numeric value 

representing a mem- 
ory address 

< expression > A sequence of 

operators and func- 
tions which will 
evaluate to a quantity 
Variable of any type 
Numeric expression 
String expression 
<condition> Expression testing 

some condition 

< instructions>A sequence of 

program lines 
< channel > Numeric expression 

representing a chan- 
nel number 



<filename> 



< variable > 

< num exp > 

< str exp > 



< writelist > 
<T readlist > 



String expression 
representing a valid 
filename 

Any valid expression 
for output 

Any variables for 
input 

Square brackets | and ] are used to 
denote optional parameters whilst a 
vertical bar ( j ) separates legal 
parameter options. 

Setting memory locations! bsct and wset 

1. h.set < address > ,< numexp > 

2. wsef < address > , < numexp > 

L A single byte in memory at < 
address > is set to the value of < num 
exp > which must be in the range 
0.255. 

2. Two consecutive bytes in memory at 

< address > and < address > = 1 are 
set to the value of < num exp > in 
normal lo/hi-byte order. 

Program control 1: loop/while /end* 
loop /when 

hop [when < condition >] 

< instructions > 

endloop [when < condition > ] 

The hop/endlaop pair allow a set of 

< instructions > to be repeated 
depending on one or more conditional 
expressions. The while/when options 
allow testing of conditions at the start 
and/or end of the loop r 

With loop while < condition > «, 
the loop will be entered only if the < 
condition > evaluates TRUE 
otherwise control is passed to the first 
instruction following the corresp- 
onding endhop statement. 

With endhop when < condition >, 
an exit from the loop will occur only if 
the < condition > evaluates TRUE 
otherwise control is passed to the 
corresponding hop statement, Note 
that if no condition is tested for at 
either end then the loop will continue 
indefinitely i.e. an endless loop. 

Program Control 2: if/else/enclif 



if 

[else 
endif 



< condition > 

< instructions I > 

< instructions 2 > | 



[f < condition > evaluates TRLJE 
then < instructions l> is executed. If 
the optional else clause is included and 

< condition > evaluates FALSE the 

< instructions 2 > is executed. The 
endif statement must be included in 
either case, 
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Input/Output 1: charnut 

C luu out \ # diannel > ,] < num 
exp > 

This is I he basic character out put 
call which outputs a single character 
whose ascii code value is < num exp > 
Normally the screen is used unless a 

< channel > is specified. In this case 
the < channel > must have been 
previously opened by the [open 
statement. 

Input/Output 2: fopen and f close 

1 . 'fopen < channel > , < filename > 
for input /output 

2 fcfose < channel > 

I Open a disk tile < filename > via < 
channel > for either input and output, 
['he < channel > number must lie in 
the range 2-2.S.S inclusive; channel 
numbers OJ and 15 are illegal. 

2, Close a disk file opened via 

< channel > r 

Input/Output 3: write 

write [ U < channel > .] < writelist > 

Output data to the screen (or 
< channel > }, The < writelist > may 
contain numeric and/or string 
expressions. The write control 
characters (; ,*) cause different effects. 
Normally, a carriage return will be 
output after a < writelist > . The 
s e m i c o I o n an d c o m ma all a w 
prevention of this thus allowing basic 
formatting to be carried out, Both 
force utput to commence at a specific 
position after the last print position; 
the semicolon at the next consecutive 
position and the comma at the next 
tab; the screen is assumed to be split 
into 5 tab positions at intervals of 8 
characters. The apostrophe () forces a 
carriage return. 

Examples of mite statement lines. 
write 'The answer is ";total 

im/e'"Hel!o CBM!"; 
write 7, table(pointer) 

Input/Output 4: read 

rend [ % < channel > ,] < readlisl > 

This statement allows input of data 
at runtime into specific variables. You 
may only specify variable names in the 
< readlisl >. Either string or numeric 
variables may be input. Variable 
names are separated by commas in the 
readlist, The cursor is switched on and 
input takes place Lit the current screen 
ur//r position (screen only). 
Hxa tuples of the redd statement. 



read table(count) 

read start add res s,e n d ; 3 d d 1 e s s 

rend # 3. start number .name 

\1 is ee I Ian eo us Stat em en t s: cat 1, tva it , 
halUsvscall 

els 

Clear the screen and home the 
cursor to the top-right corner of the 
screen, 

wait < nam exp > 

Causes the computer to wait lor a 
specified lime, the actual time period 
being given by < num exp >. Since 
the basic time unit is I /60th of a 
second, a delay of 1 second is achieved 
with M'ttit 60. 

hah 

Forces the program to terminate. 
syscall < address > 

Execute a machine code subroutine 
beginning at < address > . The 
subroutine must end with an RTS 
instruction, See also the sysfn function. 

bmi < address > ) 

Returns the value contained in the 
memory location at < address > 

wotd{ < address > } 

Returns the value of the word at < 
address > and < address > +1, 
Simifar to byte except the a 16-bit value 
is returned. 

fen( < str e\p> ) 

Returns the length of < str exp > . 
If the < str exp > is valid, length is 
a tways in range 0.255. 

oi£jf(< str exp > ) 

Returns the ascii code of the first 
character in < str exp > . 

st op( < num exp> ) 

Evaluates TRUE if the 
R t IN /STOP key has been pressed. The 

< num exp > is a dummy parameter. 

key( < num exp > ) 

Evaluates TRUE if any key other 
than shift, run/stop control or 
commodore has been pressed, The 

< num exp > is a dummy parameter. 



charin{ < channef > ) 

Returns a numeric character code 
from < channel >, If < channel > is 
zero, the keyboard is the input device, 

iostat( < num exp > ) 

Returns the value of the I/O status 
bytes. In BASIC this the reserved 
variable ST. The < num exp > is a 
dummy parameter. 

dstat( < num exp > ) 

Returns the disk status value t,e. 
the error code. Again < num exp> is 
a dummy parameter 

String Functions 

char( < numexp > ) 

Returns the character whose ascii 
code is given by < num exp > which 
must he in range 0*255. 

ant < num exp > ) 

Returns the literal of < numexp > 
as a string. 

feffi < str exp > , < num exp > ) 

Returns the let most < num exp > 

characters of < str exp > L 

rigkt{ < str exp > 4 < num exp > ) 

Returns the rightmost < num exp 
> characters of < str exp> , 

mid( <str exp > , < num exp 1 > ,< 
num exp 2 > 

Returns a substring of < num exp 
2 > characters from < str exp > 
starting at position < num exp 1 > . 

sysfni < address > , < str exp > ) 

Passes control to a machine code 
subroutine at < address > . 
Parameters are passed in < str exp > 
in the following format: 
accu in u tato r— x reg is t e r— y reg 1 s t er— 
flags 

This four character string format is 
used to return the values of the 
registers in the same order. 

derti < num exp > } 

Returns the disk status string. The 
num exp > is a dummy parameter. 



To be continued 
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REVIEW 




TER ATTACKING FRONT 



By the end of the summer 1944, it was fairly obvious 
which way the war was going. Different Germans 
responded in different ways. Some tried to 
mgratiate themselves with the Allies and prove that they 
really were decent chaps after all and had only been obeying 
orders, Others tried to prepare for a life of luxury once all 
hostility had eesaser, presumably in South America 

One such German was Hermann Goering, Commander 
pf the German Air Force, drug addict and art collector. The 
term collector is used in its loosest sense. He used the 
German occupation of France to appropriate as much of the 
French ruin>iuil ;irt ireiisurcs for hi 1 * own person;] I pleasure. 
As the German armies withdraw from France, so a train 



filled with Moncts and Renoirs heads for Germany and it is 
at the station of Met/ that you. Pierre LeFeu, a member of 
the French Resistance first catch up with it. Your objective is 
to steal the train back and return it and its contents to the 
people of France. 

It is midnight when you and your companion Lc Due 
attack the station. You must provide cover for him as he tries 
to board the train. This involves shooting soldiers who 
appear behind lit windows oft he station building before they 
shoot you. Get hit once and it's game overtime. No five lives 
here. 

Le Due signals to you when he is ready and all you have 
to do now is get the train back to western lines before dawn. 
Fortunately you do have some experience to give you a 
hand. 

Operating the train involves coming to terms with the 
various controls in the cab. Throttle and brake are fairly 



RAIN 



simple, but you must also make sure that the furnace is well 
stoked if you are to maintain a good head of steam. There is a 
Ntcam blou (iff facility - needed in case the boiler is about to 
blow up and you must learn the system of whistles which will 
alert the resistance to switch points lor you. 

As you progress you can monitor your position by 
summoning up a map screen. You will have to negotiate 
attacks from enemy night fighters as they attempt to strafe 
the train as well as gunboats when you cross a river. These 
boats cannot be outrun so you need to stop on a bridge and 
blow them out of the water before they can blow you up. 

Stations are a different proposition. You can run them if 
you choose but stopping might be necessary in order to 
refuel. Once you have taken a station - played in exactly the 
same way as you attacked Mctz 4 you also have the 
opportunity to send a signal to the resistance, You can ask 
them to take a bridge or station for you but they will only be 
able to hold it for two hours so it*s up to you to make good 
time, especially if you want repairs in a station. 

The game is excellent graphically and initial 
addietiveness is high. Control is similar to that in the game 
Dambusters in so much as you press different keys to give 
you different views - inside the engine, forward and rear 
facing guns and the map screen. 

The gameplay is limited though being a lot .simpler than 
Dambusters with the arcade sections being particularly easy 
after a while. Although you can try different routes and the 
three difficulty ratings in order to improve your final 
assessment, once I had completed the game, I didn't feel any 
great urge to return to it. G.R.H. 

ToutMine: 

Name: 77? c 7 'ram. Supplier: Elcc iron ic A rts/A t •t -uladc r 
Lmgfey Bwi&ess Centre, tl-49 Station Road Lattglev, Nr. 
Slough, Berks SL3 7YN. Tel; 0753 49441 Price; £9.95 (Ca) 
£14.95 (Disk). 
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GETTING INTO GRAPHICS 



Character 
Building 

Get your sprites and UDGs ready for action on the 

starting grids 



By Norman Doyle 



User Defined Graphics and 
sprites can lift a dull program 
ink) a new dimension. The 
abilits to design a scries of characters is 
an essential skill which, once mastered, 
loads the\\a\ to professional results in 
utility creation as much as in game 
production, CIKjs are hased on a 
simple pixel grid hut sprites are 
slighth more complicated to create on 
their massive 24x21 pixel grid. 

Faced with the problems of 
standard and multicolour modes, the 
prospect for the beginner is 
overhearing but the hardest part is 
typing in the reams of data which make 
up the characters. With eight bytes per 
UDG and a possible 255 characters, 
the best way to enter the da la is to use a 
graphic design program which allows 
you to construct a graphic on a grid 
and save a whole section of memory, 
litis block can then be loaded from 
within the master prog rain. A 
combined or companion sprite 
designer is also desirable but make 
sure thai both programs have a 
multicolour option, 

ROM Raiding 

UDGs are similar to the characters 
that the ROM uses and if some of the 
ROM characters are needed on the 
same screen as the UDGs they have to 
be downloaded firsL This is not a 
simple ease of peeking and poking 
because the ROM is banked awa> out 
of sight beneath the I/O registers at 
53248 through 57343. 

When accessing the character- 
ROM all I/O functions are disabled, 
including the keyboard so care must be 
taken to get this part of the program 




correct. If a mistake is made the 
computer will be as dead as a dodo 
until it is switched off and then on 
again. This is yet another reason for 
saving before running, 

Characters and screen must lie in 
the same 16Kb section of memorv and 

■r 

tli is will vary according to your needs. 
For this reason the ROM Raider 
routine in the Listings section has 
certain values which must be allocated 
before running. The block of 
characters which are moved b> this 
routine includes the alphanumeric 
characters and all the punctuation 
marks, 64 characters in all, Each 
character consists of eight bytes and 
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each hii oj'cver> byte represents a pixel 
when the character is printed onto the 
screen 

Creating UDGs 

UDGs use exactly the same si?.e grid as 
the normal ROM characters - 8X8 
pixels. Even if you doiM own a 
character designer you can still define 
your own characters b\ following a 
few simple rules. 

A character grid is shown in figure one: 
Every row is stored as a byte of 
memory and the squares which make 
up a byte correspond to the eight bits 
of the byte, A pixel is turned on if a bit 
is set to one and turned off if the bit is 
zero. Ha eh square has a value 
according lo its position which is 
devised so that each value between 
zero and 255 gives a unique shape 
which covers all of the possible 
combinations of on and off pixels. 

A character can therefore be 
defined as a series of eight decimal 
values as we have seen with the ROM 
Raider routine. On the screen the letter 
A looks tike this; 




Fig. 1 



Fig. 2 
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I Ik- iumihcr beside each row is 
derived by addiny: till of the values at 
the lap of a column which correspond 
to a turned on pixel in thai row of the 
diagram. This . v \in liIso In.- applied Jo a 
designed character: 




Access it) the new character set is 
achieved through the low nibble of 
location 53272 after all of die 
necessary bank switching and screen 
positioning has been completed. 

Selecting where the characters lie in 
the character set requires a Utile bit of 
common sense. If characters are to be 
used it is bcsttoal locate thenn he same 
values as the ROM uses. I '"or example, 
the tetter A should be the Necond group 
of eight bytes. This means that it can be 
placed on the screen by poking the 
value of I to the screen location where 
it is to be displayed, just as you would 
if you were using the ROM characters. 

The colour of the character is 
stored in the norma) memory map 
(55296 to 56295). To assign a colour to 
a character, a value must be poked to a 
correspond i ng memory location 
within the map. Any of the 16 colours 
can he chosen but a character moving 
across the physical screen map must 
have its movement shadowed by 
moving its colour around the colour 
map, it doesn't happen automatical I v. 



Colourful Characters 

Standard UDGs only use two colours, 
a foreground colour (switched on 
pixels) and a background colour 
(switched off pixels). This limits the 
visual impact of the character and the 
use of multicolour characters can help 
here, bur a ta price. 

I he multicolour character grid 
onl) has half of the resolution of a 
standard character- 4XS pixels. This is 
because the colour information is 
stored on board the character by a 
clever use of paired bits. 



The best way to design the 
character is to use colours or shading 
to represent each of the four permitted 
colours of the character. Always 
remember that one of the colours is 
limited to the first eight colours in the 
numerical sequence from zero to 15: 



\fuiiiadtuir 2 



2 ^ mi 



OG *?> r-i _ 




\fitttiLOhwr 3 



= & 

= 56 
= 229 
= 24^ 
= 229 
= 14<* 

- 229 
= 249 



Fig. 4 

The eight byte values for the 
character are calculated by allocating a 
value to the paired bits of each pixel 
using fixed regulations. Background 
colour is always designated as 00. 
Multicolour I is Of (binary value I). 
Multicolour 2 becomes 10 (binary 2) 
and Multicolour 3 is designated by I I 
(binary 3), This correlation between 
the paired pixel value in decimal and 
the name of the multicolour type acts 
as a useful reminder when creating the 
characters. Substituting these values 
into the grid we derive the following 
values; 




229 
249 
229 
249 
21Q 
249 



The values look similar to those 
which were calculated lor standard 
UDGs and it is difficult to tell them 
a part just by looking at the figures. Try- 
to display a multicolour character and 
the differences soon become apparent, 
Just as ROM characters cannot be 
used as multicolour characters, so 
multicolour UDGs are often 
unsuitable for display in standard 
mode. 

To switch the display from one 
mode to the other requires a single 
poke to 53270; 



POKE 53270, PEEK (53270) OR 16 

Multicolour mode can be 
abandoned by using a similar 
construct, substituting AND 239 for 
16, 



Colour Slots 



The colour is selected for the three 
multicolour options in one of two 
ways. Multicolour I is taken from a 
value poked to 5fi32ft2 and its 
neigh bo u ring location, 532J<3, 
determines Multicolour 2. The values 
contained in these locations can beany 
of the colour values from zero to 1 5 
but, without resorting to split screen 
machine code routines, thev are the 
same colours for every multicolour 
character on the screen. 

Well at least you don 1 ! have to 
worry about moving the colours 
around the screen! 

Multicolour 3 is stored in the 
colour map and determines if the 
character is displayed in multicolour 
or standard mode. The C64 is a very 
unforgiving machine and I've always 
suspected that its designer was a 
Yorkshi reman - you don't get owe lor 
nowt and the price you pay here is a 
reduced colour range. The same 
sixteen values may be poked to the 
map but values up to seven displav the 
character in standard mode with the 
assigned colour attribute following the 
normal rules. If the value lies between 
eight and fifteen, the character is 
displayed in multicolour but the 
colour of Multicolour 3 is derived from 
the poked \ a I leu minus eight. This 
means that the C64 steps back to the 
old VIC days with only eight 
foreground colours available, 

The multicolour mode is limited 
but can produce superb results if 
handled properly. Use its weaknesses 
wisely and the result can be deceptively 
mo re col o u rful, A cross the wh o I e 
screen, the onlv colour which can 
differ for each character is Multicolour 
3, so use this as the main colour 
whenever possible, leaving the other 
two colours as shading or minor detail 
hues r If the two fixed colours are 
selected from the extended colour 
range (8 to 15), the colour range will 
seem wider and problems of colour 
clashes will he less frequent. 

In both modes the background 
colour which shows through will be .set 
by a poke to location 5J2S I but this is 
not always the case. 
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GETTING INTO GRAPHICS 



Extended Backgrounds 



No pixel is actually switched off 
because everything on the screen is 
displayed as a colour. What we really 
mean by an off pixel is one which is 
turned on to display the background 
colour which is normally fixed for the 
full screen, In extended colour mode 
this rule is broken, but the cost isa very 
serious loss in the ranuc of characters 
which can be displayed. 

Instead of the usual 256 character 
sck extended mode only has 64. These 
are repealed lout times and a different 
background colour can he aligned to 
each of the otherwise identical sets. 
The colours are assigned by locations 
53281 to 53284 and depends on bits six 
and seven of the character's screen 
mode. Reflecting on tins, you soon 
realise why only 64 characters are 
available. When the value of the screen 
character exceeds 63, the 64 hit is 
altered. Since this hit determines the 
colour, the system reverts to screen 
code character zero (the fc af symbol) 
but with a di Herein background 
co km r. 

The location that the colour is 
taken from is determined b\ the 
following table: 



K ^" M %Q « 

N * 



„ 90 T -D sc 



« t rA £ K *T M 



Hit 


( nlrmr 


Code 


Pattern 




ttii nfie 


ooxxxxxx 


53281 


0 to 63 


OIXXXXXX 


53282 


64 to 127 


I0XXXXXX 


53283 


m to 191 


1 [XXXXXX 


53284 


\92 to 255 



The character colour is determined 
in (he normal way using the colour 
map but only standard character mode 
can be used because the multicolour 
locations are used to select the 
background colours, 

Extended mode is controlled by bit 
6 of location 53265: 

POKH 53265, PEEK (5.1265) OR 64 

To turn the mode off again the OR 
64 is substituted with AND 19], 

Though this mode is limited in 
character range, it does include all of 
the alphanumeric and punctuation 
characters which makes it ideal for 
creating striking title or text screens. 



The same rules apply to sprites as 
apply to character defining. A sprite is 
just l3 movable block of characters with 
a skeleton that looks like figure six. 
The hcavA lines in the mid show 




fl, 0. 0 
. F+. & 

15.239,224 
IS, 145, 240 

23.145,232 
58,1 10, 92 

159, 239.249 
47,129,244 
ft 7 J 26,194 
132,219, 33 
136,21 9 1 17 
136,255, 17 
8,102. 16 
». 24. 16 
*J 0 # 

£ 0 0 
0 0tf 



Fig t 6 

how the sprite can be broken down 
into character si/.ed groups. The 
horizontal divisions are ol" little 
importance but the vertical lines are 
important when defining a .sprite in 
memory. 

Sprites consist of six character 
blocks with three half hctght 
characters. This is devised so thai each 
sprite definition fits in a 64 byte 
block to make memory management 
easier. 

A sprite deli n i lion for a single 
sprite row of 24 pixels is broken down 
into three groups of eight hits as shown 
in the diagram and these are written 
into consecutive bytes in mcmor\ 
going across all three values for each 
row in tarn before starting o n the ne\l 
row* 

The example shown in figure six 
would have a configui a [ton for the 
first row of 0. 16, 0 and these would 
occupy the first three bytes of sprite 
memory. The second row would be 
placed into the next three bytes as 0. 
56. 0. The other 57 bytes would follow 
the same pattern until the sprite was 
fully defined. This only fills 63 bytes. 
Tire extra byte serves no purpose but in 
cases where more than eight sprites are 
used this byte could be pressed into 
service as a store for the sprite colour 
fin multicolour mode this would 
correspond to Sprite Multicolour 2), 

The problem is where to store all of 
this information. The VIC chip 16Kb 
rule applies to sprite* in the same wa\ 
as it does to screens and character sets. 
A quick bit of arithmetic shows that 
256 sprites could be defined in a 16Kb 



block but in practice this is false 
because the screen and character sei 
also need space within the block and. 
u n cf e r n < > r m a I prog r a m m i n g 
conditions. onK eight sprites can be 
displayed on the screen at a time. If 
room docs not permit the full range of 
sprites to bo held within the VIC's 
memory bank, a bit of slick shunting 
can move the necessary data into this 
area from elsewhere in the computer's 
memory. 

Eight bytes at the end of screen 
memory control which block of 
memory the sprite definition is found 
in. These locations can be found by 
adding 10lf> to the location oi the first 
hue ol' tlic screen and the eight bytes 
from this location form the sprite 
pointers. For example, the normal 
screen starts at location 1024 so the 
sprite pointers start a I location 1024 
plus I Did - location 2040, 

The values stored in these locations 
determine the 64 byte block wHeh is 
used. When a zero is placed in any of 
these pointers the sprite definition 
starts at the first byte of the cur rem 
V]C memory bank. In the example 
used this would actually be the start of 
memory, location 0, which is not i\ 
good idea. A value of two would take 
the definition from location 64 to 127, 
which is no better. For the norma [J 
bank die sprites can only safely start 
with a pointer value of 32 but even this 
would place the sprite definition right! 
at the start of Basic memory, A few 
sprites can, however, be squeezed in 
the cassette buffer (pointer values 13 to 
15 : memory locations 832 to 1023). 
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GETTING INTO GRAPHICS 



Sprite colours are stored in the 
eight locations which start ut 53287 
arid these colours relate directly to the 
order of die sprite pointers, 

Before a sprite can he used, it has to 
be seen. Sprites are turned on through 
location 53296 whose eight bits behave 
like a row of light switches, turn a bit 
on and the sprite lights up. To control 
each bit is not simply a case of poking a 
value I 'lie following syntax will serve 
any purpose: 

POKE 53296, PEEK (53296) OR 
(2 *SN) 

For SN simply substitute the number 
of the sprite which you want to see. To 
turn it off again substitute AND(255- 
2 'SN) for the HR statement. 

Brighter Sprites 

Sprites can also be displayed in t heir- 
own multicolour mode which is totally 
independent of the character 
multicolour mode but follows roughly 
similar rules. 

Once more the sprites pixels are 
paired horizontally giving a reduced 
resolution of 12 double-width pixels 
per row. This gives the possibility of 
four colour types: transparent and 
three colours. 



1 here arc no limitations applied lo 
the range of colours in any of the sprite 
multicolour registers but two of the 
colours are fixed for all of the sprites 
on the screen at one time. This time the 
fixed colours are designated by bit 
pairs with a -binary configuration ofO I 
(colour stored in location 53285) and 
U (stored in 53286). A bit pair of 10 
takes its colour from the normal sprite 
colour registers .starting ni 532H7 and 
can be varied for each sprite. 

A byte pair of 00 is designated as 
transparent which means that any 
screen characters which it passes over 
will show through in these areas. It 
should not be confused with 
background colour in multicolour 
character mode. If this point is not 
observed the result would be, in the 
world's of Batman's sidekick, holey 
sprites! 

If one sprite is in multicolour it does 
not follow that they all must be. Loc- 
ation 53276 is another bank of eight 
switches which can flick each sprite into 
multicolour mode. Turn it off and the 
sprite reverts to a strange-looking 
standard sprite. 

Turning a particular sprite into 
multicolour mode requires the same 




kind of command that is used for 
switching sprites on: 
POKE 53276. PEEK (53276) or 
(2 \SN) 

Substituting AND (255-2 ~SN) 
will turn the ^leeied sprite back into a 
standard sprite. 

Sprite and character defining takes 
up a lot of memory and from Basic it 
lakes a lot of time to poke data into 
memory. To help save time the 
Character Saver listing can be typed in 
and used, l.ojd the saver program 
belore you start to define your sprites. 
Poke the sprites into position and 
calculate the start and end memory 
locations of the block which holds the 
definitions. 1\ ping SYS 49152 will set 
the program in motion, W 

StT listings on page 9$. 



micR 



DEPT. YCOH 



snips 



37 SEAVIEW ROAD ■ WALLASEY ■ MERSEYSIDE ■ L45 4QN. Telephone: (051) 630 3013 




CBM 128 0-ine. 1*71 Drive £3MuD 

Ccnmodtf e r>^C ?ic'< . £1M 95 

lMl n- '571 Drive + Mcir.ilar £499 90 

Clluien Prinrur l.'Facel £199 95 

MPS 1000 Primer t2^ K 

5tw r Rend Daisyvnec E13IMJ5 

1M to Drive £1G9UM 

1S?1 DS Disc Dnwe, , , , £i ^qq 

Phiips Med-Hes colour mon .. £29*95 

OEM 1&01C colour moi H^es £224 50 

&BM 190CM Cttfi irionitor fflS.QD 

P^naEDric KXP1Q&1 crimef , £1 79.55 



SOFTWARE (TAPE ONLV 



Outrun . .Tfft^g 

Pegasus Bridge.. 

Palaon 

PsytflQ Sqlrjier .t£S40 

RHinpape :fS90 

Sidearms.... 

rename* , . .-£ 9 9 0 



Andy Capp 

Atemgiwe Wold Garites 
Aprjlo 18 

Basher Masler .TftJ-75 

B^rtSr*. r-pJ99 

J^amonK Challenge t*£95 

Driller 

Eltt-Hil P&.< flags 

Ifyiny Sharte -£fr95 

Game Set March £t£95 

Hftwon Smash Hi^5 .t»95 

1* + *999 

hside Duling rE999 

Knight Games?. .tB*? 

UrcArnfm... .€9K 

Maml^r -f&35 




rhundercujss. 
Western Games... 

4lh + Indies 

50Q0C Grand P™ 



£7.99 
El0.9b 
£7.35 
£7.5D 
£7.95 
£7.95 
£7.95 
E7B5 
£7.Sii 
17M 
£7.95 



UTILITIES 



TAPE 



E7J50 

E7.95 
£11.95 

Eiijgs 

£7J5D 
£10.95 
€7.95 
17.99 

r?.gs 

£799 
£7.95 
£7.95 



E12.95 
£1995 

£1215 



DISC 
£11.95 
£24.95 
E1&.S& 
E22J5 
EttJl 
£lfi.$5 
£16.95 



Instant Muse... 

Printsriop Companion 

M Studio 

Graphic Adventuri? Creator 

Primshop 

Mini Offiofr l 



ACCESSORIES 



CBM Oaiacordef ,,,, £29 35 

Ala. C64/12B Recorder £24,95 

C64/1?B Adaptor for any recorder 119.95 

CWI26 Disc drivCp-inr^r cable £1M 

Disc Nolcnef .„„ , £4 .A3 

Ban 10 fitt" Axiom DSDD discs E9.9S 

Precision (10) branded dfescs £199 

replacemciifl casing lor old 64 E1495 

Lockage disr box 1 holds i0Q 51**) tlttM 



ComptflerW lead (am).. 
Head alignment kit (Specify mcdefi 
VIC 20 Uhl- rncidulatDr 
MPS BD1 ribbon 

MPS 603 ribbons 

&ar NL 10 ribrjan 

Citizen 12CO ribbon 

Dartel Molheftjoard... 

CBMW.'VIC PSU 

Disc Demor 

Oolptiin DDS &1 

Dolphin DOS 128 

Freeze madiina ,. 

Data smaii can" 

Duck Disc + 



...£1.99 
. E7J5 
£14.95 
£3.39 
£3.99 
£5,99 
.UM 
.£15.99 
.£2*95 

mm 

£79.95 
124.95 
£29.99 
E15.S5 




User port resel swrtcn £5.99 

CB^iVFC luxury cower. . ?...K,95 

®tV15?D dusl cftifr, £4.M 

CBM 64C luxury CO^er 

CGM 123 luxury craw £BlS5 

Neds mouse.'chcesifi {disr o r t^peV . £?4,95 

Krjfiix speedhmg jr^sick £11.95 

Mach 1 ioyslic*; £13.59 

Super 'G' CBnt/ancs jKinler interface E34.95 

New fant mcroswlcJied jovslick £9 % 



Ptraorkal callers welcome — msiS oicJer 
pricES only o^ Dfodudlon of ad Wit. 



SOFTWARE (TAPE a DISC) 



ORDER BY PHONE WITH 

HOTLINE 051-691 2008 

lite afwioqite tar any atie&liofr, missions shics going to press. 



1 Aliens rf&Sb 

BarosTale 

Chuck ^gger& Advanced Flight Trwief.. 

Eteccwery ..T*^b 

J« Boys -T?St^ 

IMam 

Min Putt .TttSS 

Ninia HamDS-'er . . . . .t**.*i 

PK.M Pegasus rf$tfi 

SdlidLVild ,...tE&9S 

SOUton .: 

Ttoe .Tfftw 

^fenrjsance C$95 



TAPE 

£7,95 



E7.95 
£7.95 
£7.95 
£7.95 
£7.95 



ETJM 
£7.95 



t T?.7tJ 

...ETTTaD 
■p-i h nr 
tTfl 9^ 

PU fiT 

T IH ?t5 



L14.3J 

P14.95 

f:i*^ 

■■J j ■■■ 
trt 





DISC 



£11.95 
E13.95 
£11.95 
£11.95 
£11.95 
£11.95 
Ell .95 
£11.95 
£11.95 
Ell .95 
£11.95 
£11.95 



VJtAtiAHD 
CHARGE 



Ptaitag# ipd Psthino 
1 turns undrrfga Add El.QU 
llAim unrJflr S50 Add t2 DO 
Hems uiidnr l4d E5.0D 
Itnras o^Rr £100 add £li f«r Qfoud 4Cnurli 
rnKii.nnrj dci i^rv Id vdu rh* dJr flher 
ddifialch. 

Direreoa** uafcOrtiera lEurnpiV Full pr\tr 
rhrrwn will qrjwr DRrriagc and r^qlBB 
Nan buMipu^n add ^ i La lolal 



OVER 700 TITLES AVAILABLE - 
PLEASE SEND FOR VTJ0M 
FREE PRICE LIST WITH 
FIRST ORDER 



051-630 3013 

CUSTOMER E MODIFIES 



051 691 2008 

MAIL ORDER 



POST&HO mT&NATiONAL AVGrFTEO HOT MS: I SAW r0STCIi£0iit 



051-630 6396 

ACCOUNTS 



YOUR COMMODORE may 198H 

37 



128 PROGRAMMING 



Video p 



We take an in-depth look 
at the 8563 chip which 

controls the video display 

of the CI 28 



By D. Anderson 



erhaps one of the most interest- 
ing aspects of the Commodore 
128 is the 80-column screen. 
Indeed, the 85fi3 chip which controls 
I he video display, has some very 
interesting aspects within itself. An 
examination of the memory map. 
reveals that the 8563 has only two 
locations reserved for it. This would 
tend to indicate a very simple chip, 
without any of die 'frills' of earlier 
Commodore graphic chips - after all. 
Two registers can hardly control any 
earth-shattering effects. 

However. Commodore have 
employed an unusual trick in 
implementing this chip. The usual 
method of allowing access to a chips 
registers, is to map them into memory 
- this means that they can be accessed 
directly with a simple POKE to the 
d e s i re d r ey i s c a . 1 1 1 > we v e r , w i t h the 
8563, we have a seldom used method, 
in which just two locations are 
reserved in main memory. In order to 
write to a register, the register number 
is placed in the first location, and the 
value to be inserted into it is placed in 
the second register. 

For Commodore users, this may 
seem a rather long winded way of 
doing things, hut it does have its 
advantages; namely, that very little 
I/O space is required. Anyone familiar 
with the old Color Genie will recognise 
this technique. 

The surprises do not stop there! If 
you search Through the memory using 
the monitor, looking for the ND- 
column screen, you will not find it, 
Where has it ejuhc? Well, theanswerjs 



that it is not in the memory. Strange, 
you may think, but true! The 80- 
column screen is in its own self- 
contained 16K or RAM, which does 
not appear in the memory map. To 
access this, data must be sent through 
the two 8563 I/O locations. Again, 
long winded, but it does mean that 
your text screen does not gobble up 
any of the main memory. 

So, when Commodore tell you that 
you have just bought a I28K 
computer, you can tell them that they 
arc wrong - youVe got a 148K 
computer (I28K main memory, 16K 
KO-column screen, and 4K of I/O 
me mory) , H o w ma n y 148 K co m p ute rs 
do you know? Not many ! 

Now for the bad news f Due to the 
complicated method of accessing the 
8563, it means that your M/C 
programs will be more complicated, 
and a little slower (although if you 
switch to 2MHz mode, this should 
compensate for this). 

The two locations in memorv for 
the 8563, are SD000, and S 1301)1 - 
register in $DO0O s value in SD001. 
Some quite startling effects are 
possible by playing around with these 
two registers, including moving the 
screen position, smooth scrolling, 
partial screen blanking, and many 
others. 

Now, I expect you want to know 
how to manipulate the text screen - 
first, you need to know how to use the 
two locations to store this data on the 
screen. By investigating the kernal 
print routines. [ have been able to find 
the locations which are necessary for 
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128 PROGRAMMING 



Figures 1 and 2 



LDX $if 

STX $1)600 
I. OOP B1T8D60G 
BPI LOOP 
ST A $D601 
RTS 

If vvc want to read the contents of a 
cell on the text screen, then instead of 
writing the new value of SDG01, we 
read the contents of SD00L Figure 2 
shows an assembly list inn for this. 



; select register to use 
;store register value 

;waif until video is ready 
transmit value to be stored 



this. By the way, if you wish to explore 
the CI 28 kernal, the same addresses as 
used on the C64 can be used - as a 
jump table has been inserted, so that 
ail Is to the kernal will still be to the 
same place. 



Register 


Meaning 


m 


high byte of the memory 
location to be 
manipulated 




low byte of the memory 
location to be 
manipulated 


$IF 


contains the value to 
he stored 



Next, we need to know how the 
video memory is set out. By sending 
codes to the video memory. I have 
been able to put together this 
breakdown of the memory: 



$0000 - text screen 
50800 - attributes for text screen 
3)2000 - character definition 
data 



Unfortunately, there are some bad 
side-effects to the indirect addressing 
of the 8563. Firstly, since it is acting on 
its own, independent of the main 
computer, you have to make sure that 
it has finished doing its last job before 
you ask it to do another. This is done 
by reading SD600, if the 8563 is not 
busy, then bit-7 of this is cleared. If 
not. we just have to wait until it is not. 
Secondly, when you write the address 
to be manipulated in registers $12 & 
SI 3, this is taken by the video 
controller, and it appears to change it. 
As a result, if you do not get you r value 
to be stored in the memory in time, it 
ends up in the wrong place - very 
useful ! HA SIC ends up being much 
too slow for this, and so u n fortunately, 
to access the 16K of RAM, we have to 
use machine code. Figure I shows an 
assembly listing for POKEing a 
character onto the 80-eolumn screen. 



Figure 3 



LDX $IF 
STX SD600 
LOOP BITSD600 
BPL LOOP 
LDA D601 
RTS 



"I "he ati rib ulc data on the 80- 
coluinn screen, is considerably more 
complex than that of the VIC chip, 
Besides the usual colour definitions, it 
is also capable of Hashing, underlining 
and reversing characters. Incident!^, 
since the 8563 allows the character to 
be reversed through hardware, there is 
little point in defining a character set, 
where half of it is taken up by reversed 
versions of the rest - if you write your 
own software to use the reverse 
attribute. 

I lowevcr, the most important bit in 
the attribute byte, is the one which 
selects from which character set the 
displayed character will come from. 
This enables both sets of Commodore 
characters to be displayed 
simultaneously. (When stitft/CBM is 
pressed, the whole screen does not 
change, as it does on the VIC chip's 40- 
column screen.) Since both sets arc in 
the character definition memory at one 
time, this bit allows two character sets 
to be displayed simultaneously - thus 
allowing a character set of 512. If you 
wish to manipulate this attribute data, 
it is done in exactly the same way as 
placing characters on the screen, 
except that the position of the video 



;setect register to use 
:store register value 

;wail until video is ready 
transmit value to be stored 



memor\ is different. (See the memory 
map given earlier. 

Re-defining Definitions 

Now, as I said ea rlier, the definitions of 
the characters are all stored in the 
RAM, so to alter these, we just read 
new definitions into this, and hev- 
presto ! No need to bother about 
switching ROMs in or out, and no need 
to bothei about interrupts, as in the 
VIC chip, Program I, presents a 
program that allows you to re-define 
the definitions, and to subsequently 
save them onto disk. The machine 
code data which contains check digits, 
so any errors are reported, contains 
the routines already discussed - 
storing characters on the screen, 
altering the attributes, and altering the 
character definitions. 

Since the video RAM does not 
appear in the normal memory map, it 
is not possible to save it on a 
peripheral. Thus, it was necessarv to 
transfer it across into main memory, 
before this process was complete. 
Users may like to examine this code 
with the aid of the monitor, Figure 3 
shows a simple breakdown, <J1 



SA0O0 - read value from video memory 

SA0(H. - store the video memory into the main memory 

$A03B - store a value in the video inemorv 

$A049 - store the contents of $B0004DfK)6 into the video memory 

Program 2 contains the routines necessary to retrieve a disk file of character 
definitions, and replace them into the video memory. 

a See listing on page 100 
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COMPETITION 



Win a Subscription to Micronet 

Enter our Spot the Difference this month and 
you could he the proud owner of a Micronet 
subscription and Telemap ProPak 





Here's your chance to win the 
highly acclaimed ProPak 
from Microbet which 
comprises the Telemap modem and 
(Y2) software. ProPak also includes a 
year's subscription to Micronet, 
Pre st el and Telecom Gold, so, what 
are you waiting fori? 

How to K titer 

Study the two cartoons on this page; 
there are a number of differences 
between them. Once you have decided 
how many differences ihnv are, 
complete the entry coupon and send it 
to the editorial address (see coupon). 
Write the number of differences that 
you have found on the back of the 
envelope. If you don't your entry will 
not be accepted. 

The Rules 

Entries will not be accepted from 
employees of Argus Specialist 



Publications and Micronet. 
this restriction also applies to 
employees' families and agents of the 
companies. 



The How to Enter section forms 
part of the rules. The Editor's decision 
is final and no correspondence will be 
entered into. 



Micronei Entry coupon 



Name . 
Address 



I 



Number of differences found - 



Postcode - - 



If I win I would like the format of ProPak to be 



Commodore 64 
Commodore 128 
Amiga 

i 



* ■ ■ + + 



T T i 1 P h + * 



r 4 + ' ¥ 



Post to: Your Commodore 
Micronet Competition, 
1 Golden Square, 
London W1R 3 AB 



I 



(Please tick as appropriate) 



Closing date: 3 1st May 1988. 
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Once all the plays have been chosen, it is time to put 
strategies into action. Into the offense, you contra! the 
quarterback once the ball is snapped and it is then up to you 
when you release the ball. Too early and your receivers will 
not have completed their patterns. Too late and you risk 
being sacked. 

Once the ball has been passed or handed off, you take 
charge of the receiver and can then attempt to move down 
field as far as possible before getting jumped on by the 
opposition. Here again, it is necessary to know who you have 
just given the ball to. It is pointless trying to break tackles 
with your lightest fastest wide receiver- a side step should 
prove to be more effective. 

The defensive player can select the man that he wishes to 
control although this may change as the ball moves down the 
fields. Only a smaJI area of the field is shown at any given 
moment so if the ball moves any great distance. the play 
'zooms' into the next section of the field. 

Kicking, be it punting, or attempting a field goal or 
point -after requires you to time the kick properly. Misjudge 
and you will top the ball horribh , 

Don't forget to watch the clock either. You have three 
time-outs each half, and it is essential to know when the 
clock will stop automatically, or you have to do it yourself. 

The animation of the characters is excellent and unusual 
in American Football games. All twenty-two players are 
shown. The choices presented to you together with the 
tactics chosen by the computer ensures a wide open fast 
Ho wing game. The result is both extremely playable and 
highly addictive. Even if you don't understand all the 
formation names and what the players are attempting to do 
(a few more diagrams in the instructions would have helped 
here) you will soon get a feel for the action and it won't be 
long before you are calling the plays like an old pro. Very 
highly recommended, G + R,FL 



Touehline; 

Name; 4th and Inches, Supplier: US Gold/ Accolade f Units 
2/3 Half ord Way, Halford, Birmingham H6 7 AX. Tel: 02! -356 
3388. Price: £9.99 (Ca) £14.99 (disk). 



If the title of this game means nothing to you, the chances 
are you wouldn't want to buy it when you saw what it 
was about. American Football is one of those games like 
cricket that people either love or hate. There is no middle- 
ground. 

It would be a pity if you did turn your nose up at it 
though, as it is the best simulation that 1 have come across so 
far. 

Produced by Accolade, who also gave us the exceflent 
baseball simulation Hardball, 4th and Inches is both easy to 
play and easy to gel hooked to. 

The game is entirely joystick controlled from selecting 
your play from a menu to manoeuvring key players as you 
try to complete the move. 

You have two players available for each position. The 
coachVs screen gives you an assessment of each player and 
allows to substitute at will Each player is rated according to 
his speed and strength. The ratings are speed, fast, quick, 
steady, solid, strong, tough and big. In general the faster 
you are, the smaller you are and vice versa. 

There are eleven main types of offensive formation from 
which the computer selects five for you to choose from. 
These include shotgun, double tight end, short yardage and 
the various kicking plays. Once you have selected your 
basic formation, you must then choose the precise play' you 
are going to attempt, be it running, passing or kicking. 
Medium passes out of a shot gun tend to work very well here, 
Occasionally you are fixed as the play you want to attempt 
does not feature in the list offered by the computer, but this is 
a minor quibble and most of the time you will have ample 
choice. 

While you are doing all this, the defense likewise selects 
its strategies a$ it tries to outguess the offense. Should you 
line up for a pass or a running play or do you hedge your 
bets? What about blitzing the quarterback and if so, should 
you use your defensive backs or linebackers? A useful tip 
here is that the computer very seldom runs with the ball. 
Another nice touch is that if you are playing against the 
computer, your chosen plays are highlighted, but If you are 
playing against a friend, the plays aren't lit up so that both 
players can choose in secret. 
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EE PIT 
MPIEJ 




THE FINAL CARTRIDGE III 

A POWERFUL S4K BOH BASED OPERATING SYSTEM FOR THE 

C64 AMD C128 



Easy to use WINDOWS and FULL DOWN 
MENUS allow you to select 
Wh either mouse, joystick or / 
keyboard more than 60 new 
COMMANDS and FUNCTIONS, 
^krious KUNTERrlNTEBr 
EKES, a BASIC TOOL-KIT 



mmHi 





€AKTKIPGE1J1 



Oomfortatile ML MONITOR including 
1541 drive access and sprite-editing, a 
NOTEPAD/WORDPROCESSOR with 
proportional characters, 2 DISK 
LOADERS with speeds, up to 15 times 
faster and a state of the art 
FREEZER. Transform your 
mmodore into a complete 
new - AMIGA LOOK 
ALIKE system. 





INDOWS 





THE FINAL CARTRIDGE 

The hifffi-reaolution bit mapped windows are selected torn a menu bar. An unlimited number of 
windows can be open on the screen at the time. The windows can be freely moral on the screen, 



The following windows are already 
implemented in ROM: 

PREFERENCE WINDOW 

Selects: mouse port, joystick port, 
mouse speed, screen colours, pointer 
clours, keyboard click, keyboard 
repeat. 

CALCULATOR 

Complete simulation of a LCD- 
calculator. Input either with 
mouse, joystick or keyboard, \ 
The numeric key-pad of the * 
C128 can be used in 064-mode. 
NOTE BAD 

Easy to use wordprocessor w.ih proportional 
characters enables you to store and print smal 
notes, letters, etc. 

DIRECTORY WINDOWS 

Enables you to open directories from different 
disks and drim, sort and print directories. 

BISK WINDOWS I 

Load. Run. Rename, IMdate, Scratch, Initialize 
EELSt format disks. 

IftPE WINDOW I 

Activates Ikst and normal modes. 
PRINTER WINDOWS I 
Select different printers, such as Commodore 
serial, Centronics, RS £3S, Colour printers. 
REQUESTER WINDOWS I 
DISC BASED USER WINDOWS I 
CLOCK I 
Real Ttme Oock, with Alarm. 



Utilit 
AMI 

POWE 

Whe: 
Com 



it de 
wani 
out 1 



FREEZER 





THE FINAL CARTRIDGE 

Innovative hardware, combined with smart software, allow you to freeze and 
continue every well-known G64-pro|ram, 



Freezer options include: 

CENTRONICS / SERIAL/IS 238 
SGHEENDUUPS 

• Full A4 printing • l&riahle prlntslze 

• Colour printing • Sprite printing 

• Reverse printing # Colour ctianges. 

GAMEKELLEK 

• Kills sprite to sprite • and/or sprite to 
background collision # Can be started at any 
point in your game. 

AOTO ITBE 

• 'fransfonns a normal jqynticK to an 
advanced auto fire engine, 

JOYSTICK PORT CHANGER 

9 Uewr blow up your computer again by 
changing jqyskiok ports while the 064 is 
running. 

BACK HIS 

• Disk to disk • Ikpe to disk • Xtak to tape 

• Back up files are packed and reloadable 
without the final Cartridge in • 6QK in 
15 sec, (disk) • Exits to Monitor or Basic. 

Ml MONITOR 

Comfortable ML monitor 
Does not reside in memory 
Functions include: 

• Scrolling up and down • 64K EDM/RAM 
access • Sprite editor 0 Character editor 

• Drive monitor # Fkst loading and saving 

• Printer driver. 



PULL DOWN 



~ MENU 



133* CL 

137« QO 
1388 GE 
TM 

1390 GO 
1400 RE 
141S PF 

1420 PRINT "HILT U VERDER? " ; GET 
1430 TF ASO-J" THEN GO TO200 
144B REN DEEL C 
1450 GGSUB GO SUB 280 

1460 FOR T=l TO 12800 ; GO SUB 29800 



HEN GOTO 
IF ASC<Q 
MX "SEEF 
UT "Q rt ;N^:G0TO29a 



NEXT 



FOUL CASTRIDOE is a super powerful 
My/Backup Cartridge to givs your 64/183 
AMIGA LOOJ^A-LIKE S CUE ENS Plus backup 
power and immatched TboM! 

When reviewing PIHflL CABTRTDG-E EI, 
Com&ctore Computing International said, 

"This product is so wrsatale, so ea^y to use, 
it deserves the highest commendation. If you 
iffant probabJy the best utility around check 
out IDUL CARTBTDG-E UT 



ONLY 



£30 



99 POST FREE 



ALL OEDEES NORMALLY BESMKEED WTTHHf 46 HBS 

HOW TO ORDER 



6* Fir Crettl fori. Lift 



ST 



by curel/u 

Ifci (iniin-. 



DAlEL 

elechoiuo 



rEHTCV, STCKI-Cl-T&ISI TBLEI: 



SAUBQHUf 
&TM I7U1B 



073i a:E£a.g 



THE FINAL 
CARTRIDGE III' 

Almost all commands and functions 
that are not activated by windows can 
be selected from a menu bar, which 
appears on top of the screen after 
pressing the fire button, either in 
Basic or from the freezer. The 
Mowing Basic Toolkit and keyboard 
extra's are included: 

• Renumber • Auto • Delete • Old 

• Help • Ell • find * Replace • 34K extra 
RAM for Basic • Append • BAppend 

• DSave • DOS • Monitor • Drive 
monitor • Sprite editing • Centronics 
interfere # F&at formal. • Low Res screen- 
dumpe • PM • Scrolling up and down 

• Stops and continues listings • Ppck 
gram tried funetionlEys # f&ctep/Cruncher 

• Hex to decimal conversion • fbkes, 
syBoaDs and variables may a(l have 
Hexadecimal values # Ttace, Dump, Order, 
Mem. 




GETTING TO GRIPS WITH GRAPHICS 



Point to Point 

Bit- mapped screens are difficult to handle but the resolution starts here 



The high resolution screen on the 
C64 is enough to drive anyone 
dotty. After working out where 
the wretched thing can be stored you 
then meet the problem of how to draw 
a straight line- After several hours of 
grappling with graphic dots most 
people tii row up their hands in horror, 
head for the nearest hostelry and get 
thoroughly pixel-ated. 

One myth that we'll explode 
straight away is the high resolution 
misnoma. Even Commodore prefer to 
call the high resolution mode by its 
alternative name of bit- mapped 
graphics because the resolution is no 
higher than you get by employing user 
defined graphics. The bit-map screen is 
really 1000 UDG characters which 
completely fill the screen. If actual 
UDGs were u^ed there would only be 
255 characters, about a quarter of a 
screenful, but the number of pixels per 
square inch would be exactly the same. 
Despite this, the hi*rcs label has stuck 
and a mode by any other name still 
smells as sweet. 

Bit-mapping is rarely used by- 
prog rammers because it has the 
reputation for using up large tracts of 
memory and its peculiar arrangement 
makes programming difficult. 

A single hi-res screen occupies 8Kb 
of memory for the pixel requirements 
and a further 1000 bytes for the colour 
information. Fortunately, it is possible 
to access the RAM which lies under the 
ROMs at 40960 to 49151 and 57344 to 
65535. Using the latter area is best 
because Basic memory can be left 
intact. 

To reconfigure the memory so that 
the VIC takes all of its information 
from this part of memory Bank 4 must 
be selected and then location 53272 
can be modified to organise the 
locations of the colour map and the 
visible pixel screen. 

Bank Transactions 

Pixel screen placement is very limi ted - 
it can either fill the top or the bottom 
8Kb of the 16Kb bank. The position is 
selected by Bit 3 of location 53272. If 
this bit is set, the pixel screen is at the 
top and a zero value is at the bottom 
end, 



The colour map has to be placed 
where the pixel map isn't! When Bit 3 
is set the colour map can be positioned 
at one of eight locations in the lower 
part of the bank or in the eight 
positions at the top of the bank when 
Bit 3 is zero. See Tables 1 and 2 for the 
possible locations and byte values. 

In our case, the bank covers the 
locations from 49152 to the top of 
memory but an area to be avoided is 
53248 to 57343, unless you're curious 
to see what a system crash looks like. 
This leaves two areas, one of 4Kb and 
another of 8Kb. It stands to reason 
that the pixel screen is going to be 
stored in the 8Kb block from 57344 to 
65535. Where the colour memory goes 
is purely arbitrary within the bounds 
of 49 1 52 and 53247; any i(X)0 bytes will 
do so we'll use those starting at 52224, 
This meaiiN that sprite definitions O to 
47 can be stored in from 49152 
upwards. The sprite pointers start at 
53240. 



The colour map controls two 
aspects of the screen colours. The high 
nybble is used to define the foreground 
and the lower four bits define the 
background. For example, if the 
screen is filled with byte values of 1 10, 
the binary equivalent is 01 10 It 10. 
Splitting this into two nybbles gives: 

01 10 4 6 
1110 = 14 

The result is the standard C64 
screen livery of a light blue foreground 
on a dark blue background. 

In the listing section there is a 
machine code program, Hi-res Setter, 
which sets the memory configuration 
and clears the colour map and pixel 
screen. 

Screen la you i 

Hi-res mode is entered by: 

POKH 53265, PEEK (53265) OR 32 

To return to standard mode the 

command is: 

POKE 53265, PEEK (53265) AN D 223 



0000 


0008 


0001 


0009 


0002 


0010 


0003 ! 


0011 


0004 


0012' 


0005 


j0013 


0006 


8014 


0007 


0015 ! 


,0320 


0328 


C 

Po 

ri E 

N 


C 

S T 

N 


736? 


7375 


7680 


7688 


1 768 1 


7689 


7BB2 


7690 


7683 


7691 


7684 


f 7692 


7685 


7693 

1 


7686 


7694 


76B7 


7B95 



ROW 



ONE 



D> 



ROW 



25 



-E> 



0304 


0312 


0305 


0313 


0306 


0314 


0307 


0315 


0388| 


0316 


0303 


: 0317 


0310 


0318 


031 1 


0319 


0624 


0632 


c c 

0 0 
L3 L4 
U9 U0 

n n 

N N 


7671 


7679 
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GETTING TO GRIPS WITH GRAPHICS 



In hi-rcs mode each byte in the 
pixel screen corresponds to eight pixel* 
on the screen but the top line of the 
screen does no( run alony in 
consecutive bytes {0, 1,2, 3, etc) but in 
increments of 8 (0, 8, 16, 24, etc). The 
second line follows a similar sequence 

(I, 9, 17, 25, etc). This hklv >eem 

* it 

strange but remember what I said at 
■ the beginning: the bit-map screen is 
really 1000 UDG characters, A 
character is an 8X8 pixel block so the 
hi -res screen byte sequence goes down 
eight bytes, back to the screen top, 
across one byte and then down eight 
bvles again. This is shown in Diagram 
ft 

This means that programming is 
no simple matter A straight line along 
the top of the screen would poke a 
value of 255 into byte 0, then into byte 
$ and move on by jumps of eight until 
byte 312 is reached. It Uiis is difficult 
just consider ihe problems rhuM 
diagonal lines pose! 

What is needed is a system which 
allows a pixel position to he described 
by X and Y co-ordinates. This means 
that the pixel is found by counting 
across X pixels and down Y pixels. The 
range in the horizontal, or X, direct ion 
is 320 (0 to 319) and in the Y direction 
it is 200 pixels (0 to 199). The co- 
ordinates are written (X,Y) so the top, 
left pkel is (0,0), its neighbour is (1,0) 
and the bottom, left pixel is (319.199). 

The way in which this is translated 
into actual screen bit positions is. 
calculated in the following way. We 
first!) need to find out which character 
hokU the pixel. There arc eight bytes 
per character column so the column in 
which the pixel lies is given by: 
COLUMN = INT(X/8) 
Simihuh the rou is calculated bv; 
ROW = INT(Y/8) 

To check this well use co-ordinates 
(319,9). The column is INTf3l9/S) or 
39 and the row calculation gives I . This 
means the pixel lies somewhere in the 
extreme right hand character on the 
second screen row - remember thai the 
columns are numbered 0 to 39 and that 
the rows run from 0 to 24. 

To find which of the character's 
bytes holds the bit we want we only 
have to concentrate on the low m bhle 
of the co-ordinate value. There are 
eight bytes numbered 0 to 7 so the byte 
value is given by: 

BYTE = Y AND 7 

To finally pinpoint the bit is not so 
sasx . There are eight bits so applying X 



AND 7 would render a value but the 
numbering of the bits would have to 
run from left to right for this value to 
be correct. Unfortunately, the 
numbers run from right to left so the 
bit equation becomes: 

BIT = 7 - (X AND 7) 

The actual byte on the pixel screen, 
which starts at a numerical location 
which we'll call BASE, is calculated 

by: 

LOO BASE+ROW*+COLUMN*8+ 
BYTE 

To turn on the pixel we use: 

POKE LOC PEEK (LOC) OR 

2 BIT 

This all means quite a lot of 
calculations and it lakes its toll on 
processor time. Hi-res Basic routines 
are slow and multicolour hi- res 
routines are even worse, which is one 
of the reasons why we won't be looking 
at them here, 

Studying Form 

One of the problems of using this area 
of memory is that although data can be 
poked to the screen it cannot be read 
back again without .switching out the 
ROM. A short machine code and Basic 
routine will fix this. 

The Hi- res Demo listing shows 
how the screen can be used. After 
setting up and clearing the memory, 
the program proper is entered at line 
1000. The actual equation used for 
drawing the line is Y=mX 1 where m is 
calculated by ( Y2-Y 1 )/(X2-X I ) but if 
Y2-YI is zero the line is a horizontal 
bar and if X2-X1 is zero the line is 
vertical. 

A trap routine is included to 
prevent Y or X from exceeding the 
m: fee n boundaries otherwise a 
computer crash could result. The 
formulae for calculating the hit 
position arc then applied bin. before 
the final bit is poked into place, the 
Kernal ROM has to be switched out. 
To do this the machine code routine 
must know where to look for the byte 
under the ROM. To this end. the high 
and law byte of the location are 
derived from variable LOC and 
poked in reverse order to 250 and 
251. During the SYS call the peeked 
value is stored and, on returning to 
Basic control, this location is peeked, 
bit modified and then poked back 
under the ROM. 

The lines numbered in the 1000 



range can be modified to draw many 
different shapes. A few suggestions are 
listed underneath the main program - 
substitute these lines and as a final 
project you could start to write your 
own drawing program using sprites 
and joystick control. 

The only thing which can go wrong 
will show up if you press RUN/STOP 
and RESTORE. The reset that follows 
pokes a table of Kernal jump locations 
under the ROM causing the corruption 
of four of t he hi-res character squares, 
It would be possible to write an 
interrupt driven program to store the 
32 bytes from loction 64816 elsewhere 
in memory so that they can be restored 
if necessary . 

I li-res programming is a challenge 
which fully tests a programmer. A 
knowledge of maths is essential but 
even this is not enough to create 
efficient routines. Algorithms with 
strange-sounding names ( Bresen ham's 
line, Bczier-Bernstein approximations 
to name but two) have been derived to 
take advantage of the computer's pixel 
matrix. Many of these routines have 
later been applied to sprite movement 
to move them in strange patterns 
rhuuigh calculation rather than under 
direct control. What happens on the 
hi-res screen can often be adapted for 
use elsewhere. This mode is a great 
teacher but a hard master. fflg 
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May 
Interrupt? 



Exciting game effects can be created with the help of 

interrupts and smooth strolling 
By Norman Doyle 



j 

M. t you want to learn how the 
professionals create perspective 
scrolling effects you have to 
understand two basic concepts. These 
are smooth scrolling and interlink 
interrupts, 

If you've ever watched a scrolling 
Spectrum game, you'll have noticed 
the jerky movements of the 
background. The same is often true of 
the Amstrad CPCs, so why is the C64 
different? The answer lies in the fact 
that the whole C64 screen can be 
moved a whole character to the right 
of its normal position. This is done in 
eight small stages, each of which 
corresponds to the distance between 
adjacent pixels. You may have heard 
tli is referred as a hardware scroll. 

Try the following demonstration: 

10 FOR A=l TO 7:POKE53270, 
PEEK({ 53270 AND 248} +A) 
20 FOR B=0TO 250:NEX I U,A 
3tJ FOR A =6 TO 0 STHP-l:POKH 
53270. PEEK((53270 AND 248)+A) 
40 FOR B=0 TO 250:NEXTB,A 
50 GOTO 10 

A scroll based pu rely on this would 
hardly be stunning but consider one 
character in the home corner of the 
screen. Assume that the screen is 



scrolling to the right. After narrowing 
the screen down to 38 columns, the 
character scrolls eight pixels to the 
right (similar to program line 10); 

Diagram I 

Then the screen jumps straight 
hack to the original position ( value 0). 
In the twinkling of a microsecond the 
character is poked to the column to the 
right of" its original position. This gives 
the impression that it has glided bit by 
bit into its new position, just like a 
sprite moving across the screen. 

Diagram 2 

Then the procedure repeats but 
this time the character finished in the 
third column position. Once the 
character reaches the end column it is 
poked back across into the first 
column again. 

For a demonstration of this 
phenomenon try the Character Scroll 
listing in the back pages of this issue. 

You'll notice that the whole screen 
moved to the left, making this suitable 
for moving the 'scenery 1 about only. 
The whole screen is moved bitwise for 
eight pixels,., no problem. Then on 
each row the characters have to be 
moved one position to the right and 
the last character has to be moved to 



the first column. This would give a 
wraparound effect. 

This requires over 80 actions per 
line tor the microprocessor or about 
2000 actions per screen. Each action 
averages four or five cycles of the clock 
which surpasses the interrupt period. 

There is a maximum of three 
interrupts which can be chained so 
that it seems that actions occur 
simultaneously. This makes it possible 
to scroll the whole. screen but even then 
care has to be taken. 

Most games require a scoreboard 
of some kind, so the example I have 
given allows for this and makes 
scrolling easier. 

Splitting Images 

In normal operation the scoreboard 
would keep jumping back and forth in 
sympathy with the changes in location 
53270 (SOU 16). This can be prevented 
by splitting the screen. 

Imagine that the screen is split at 
line 20. For a fraction of a second the 
screen is locked in position with a zero 
value in the lower three bits of location 
53270. This allows a stationary image 
to be scanned onto the screen. When 
the first 20 rows of characters have 
been 'printed' to the screen the second 
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interrupt runs a routine which scrolls 
the picture according to a value rising 
from zero to seven. This value is 
updated with each call to this interrupt 
and transferred from its storage 
location to 53270. At the start of the 
top of the screen interrupt this is 
changed back to zero for the stationery 
screen. 

AH this happens so quickly that the 
screen appears to scroll in the bottom 
portion only, the top holds steady. A 
trick of the eye as well as electronic 
magic. 

There's no reason why you can t 
change colours too. Last time we saw 
how interrupts could change borders 
and character sets to mix them on the 
same screen, this time w r ecan break the 
rule that states that all multi-coloured 
characters have to have three colours 
in common (includingthe background 
colour) and one which can be varied. 
Now all of the colours can change 
the area of the screen si 



The Status Quo 

All you have to remember is that 
anything you change in one interrupt 



has to be reset in the next. The sulcus 
quo must be maintained if order is to 
prevail 

This is also true when returning to 
the main, non-interrupt linked, 
routine. Remember this and your halt 
way to mastery pf the screen. Also 
remember that the screen is scanned 
from left to right and top to bottom so 
vertical splits are out nomatter which 
way you scroll the screen. 

Stretching these rules further, it is 
possible to add another interrupt to 
the screen, giving three distinct bands. 
One of these is stationary, one scrolls 
slowly and the third scrolls quickly. 
This gives a perspective effect if the 
characters used make the stationary 
screen the moon and stars, the middle 
split the far perspective and the third 
split the foreground, Piperun may 
seem like a long listing but it contains 
the necessary routines to show one of 
these pseudo 3D landscapes. 

Once you have typed in the 
program, look at the moon. This is 
created by adding sprites to a 
character representation of the moon. 
The sprites form the bottom half of the 
moon in the second split and gives a 



realistic effect of the moon passing 
behind the mountain range, This 
makes the reality of the existance of 
split and such trickery is the key to 
good programming, 

Piperun is well annotated and 
disection of the interrupt routines will 
give a clue as to what is happening on 
the screen. 

Changing Direction 

Scrolls don't have to occur in one 
direction. Splits can be used to scroll 
sections of the screen in opposite 
directions, at right angles to one 
another or even combine the vertical 
and lateral movements to allow 
multidirectional scrolling. Vertical 
scrolls are controlled by the lower 
three bits of location 53265 ($D0I1) T 
so you might like to pay around with 
this and see what happens. 

When you add joystick control 
with four optional interrupts a realistic 
left and right scrolling effect can be 
created. Joysticks wil be the subject of 
the next article, so until then enjoy 
playing with screen splits and scrolls 
without interruption r 
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First Steps 



We move in o?i the computer addicts 



By Norman Doyle 



£ £ A delicts arc mugs. I don't 
fjL do computing regularly. I 
j£ A can control it** 1 The scene 
jumps forward a few months to show 
Lin unshaven, dishevelled figure 
crouched over a keyboard. Piggy, 
bloodshot eyes peer out from under a 
shock of dishevelled hair - the video 
junkie mainlining on his stash of trash. 

Over the top maybe, but there's 
more to computers than meets the eye. 

] remember my first computer with 
great affection. In fact J spent so much 
time with it that my girlfriend went off 
with somebody else and I hardly 
noticed! Computer addiction can 
damage more than your love life, 
however. Studies arc currently being 
carried out in this country and the 
USA to draw up guidelines for people 
who use computer frequently. The 
cynics may scoff and say that many 
people spend as long watching 
broadcast programmes on their 
television but such outbursts only 
show the ignorance of the speaker, 
OK, I admit that a lot of time can be 
spent watching the box but consider 
the difference of televiewing with 
computer watching. 

When have you seen someone only 
a matter pf a yard or less from the 
screen? When doe* anyone watch so 
intently that they can't look away lor a 
moment. The answer to hoih ofihe.se is 
when they are playing a computer 
game or programming. Some people 
may occasionally gel so wrapped up in 
a TV show that they watch just as 
intently but this is for a relatively short 
period - some computer users do it for 
hours. All the time you're watching, 
die screen throws all manner of 
electromagnetic radiation and charged 
particles at you. What this 
accumulative effect may be is not yet 
known, but I'm sure it can't be healthy. 

Of greater concern are the physical 
and mental effects thai computers 
certainly do initiate. Eye strain, 
headaches and in extreme cases, 
crippling pains in the hands have all 
been attributed to prolonged 
computer exposure. 



What can be done to avoid these 
risks? Obviously, limit the time you 
spend glued to the monitor. When you 
turn it on, decide how long you intend 
to use it for and adhere to your lime 
limit. A couple of hours is quite long 
enough. You can then go and have a 
coffee, read a book on the detrimental 
effects oi "caffeine, get some fresh air. 
In fact, do anything but computing. 
You can go back later if you must, but 
remember you run the risk of the 
digital equivalent of sunburn if you sit 
there too long! 

Not everyone is prone to the 
hazzards of computing but ask 
vourself. * fc ls it worth Hie risk?" 



Lovely Mover 

How can I he so gloomy on a day in 
Spring, the time of the year when a 
young man's fancy lightly turns lo 
thoughts of programming. 

Newcomers to the noble art of 
computing may be wondering what 
computer art is all about. How does it 
all work? Well, the computer screen is 
made up of tiny dots of light, called 
pi\cK (picture cells), By giving a 
different colour lo groups oi' pixels 
letters, words, a whole new world 
can be created. Even movement can be 
.simulated. Nothing actually moves on 
the screen, it only appears to - the 
haunted goldfish bowl strikes again! 

Movement is achieved by switching 
pixels on and off in sequence, just like 
the light tubes festooning the hip-hop 
jock's disco box. As one light goes out 
another comes on and it appears that 
the first light has jumped from A to B. 
To gel some idea of this try the 
following program: 



10 A$= lh [HOME, RIGHT39" 

20 PRINT"[CLR,SWr; 

30 FOR A=IT039 

40 PRINT LEFT$(A$,Ar [SW p; 

50 FOR B=lTOl2 

60 NEXT B,A 

70 GOTO 20 




Analysis of the routine shows that 
the screen is cleared and a ball is 
printed in the first column. Next a 
space is printed over the hall erasing it 
and another ball is printed in the next 
column. After a short pause, the 
program picks up the first two leftmost 
characters of A$ which causes the 
space to be printed over the hall again 
and another ball appears in the third 
column. This continues until the ball is 
printed in the last column and then the 
cu:le -^urns again from the left. 

Each time the ball is printed it is a 
different bait which is identical lo the 
last ball In other words the ball 
doesn't move ii on|\ appears lo. In 
games where a little character walks 
across the screen, inspection of the 
memory will show that there are 
several little men. each displaying a 
difterem phase of taking a step. 
Showing these separate characters in 
quick succession gives the illusion of 
movement, just like a Mickey Mouse 
cartoon. Even the terminology is taken 
from the cartoon world, each 
character is called a "frame of 
a nimation 1 , 



Frame at Last 

The more frames that are included lo 
describe the movement, the more 
realistic the movement becomes but 
the time taken to display the range of 
animations makes the action slip into 
very detailed slow motion. This would 
make a game very boring so most 
animation sequences are kept down to 
about four frames which repeat over 
and over again, 

For an excellent example of 
animation buy, beg or borrow a copy 
of US Gold's Impossible Mission. It s 
been around a long time and is now 
available on a budget priced 
compilation. Despite its age, it's an 
excellent example of the art of games' 
programming. 

Enjoy whatever it is that you do 
with your computer but. hey, let's be 
careful nut there! 
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GETTING INTO GRAPHICS 





Grub character sets from other 
programs and save them to 
disk or tape for later editing 
with a character editor (such as Cedit 
64 from Yottr Commodore May *87)* 
Character sets can be saved from 
anywhere within the memory with the 
exception of the SK of RAM under the 
Kernal ROM. 

T" ■ j * 
yping it in 

Character Grabber is in the form of a 
BASIC loader, which should be typed 
in and saved before running it. When 
typing it in, cassette users should 
remember to make the appropriate 
changes, Next, type NEW and enter in 
direct mode: 

POKE 8l92A):POKE 44,32:NEW 

Now load and run the program 
thai was previously saved. This will 
generate and save a new program 
name called "CHAR GRABBER" to 
disk (or tape). The loader is no longer 
required. 

Using the Program 

First of all, load the program with the 
characters you want to grab and reset 
the machine with a reset switch or 
cartridge with a built-in reset switch. 
Now load Character Grabber with 
LOAD Lk CH AR GRABBERS, 1 and 
activate it with SYS 4096. 




Character 
Grabber 



Steal character sets jrom other programs with this 

handy C64 utility 




You will be presented with a screen 
split into two parts. The top half of the 
screen shows the current character set 
as 8 lines of 32 characters, therefore 
showing the full 256 characters of the 
set. The bottom half of the screen 
shows the video bank and character set 
numbers and instructions on use of the 
program. 

The function keystFl, F3, F5 and 




By Andrew L eerier 



F7) are used to change the video bank 
number (0, 1,2 or 3) and the l +*and - 1 
keys change the set number (0 to 7) 

within that bank. These keys are used 

I? 

to scan through the memory for the 
required character set. 
Note: Sets 0 and 1 are not available in 
Bank 0 because they are used by zero 
page, screen memory and the program 
itself. Also, Set 2 in Bank 0 is partially 
used by the program also. However, 
this is not a disadvantage ns most sets 
are usually stored in Banks 1 and 2. 

When the required set is selected 
and on the screen , press 4 S' to save it. 
You will be prompted for the filename 
and the storage medium (tape or disk). 
All saved character sets will re- load at 
addresses 2048 through to 4095, 
Therefore the load address will need to 
be changed if it is to re-load at a 
different address. (There is a program 
on the 1541 demo disk which will do 
this as will many disk utilities.) 

To exit the program, press SHIFT 
andX or alternatively RUN STOP and 
RHSTORE, Type SYS 4096 to start. 

See listings on page 98 
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REVIEW 




If this had been released a year or so earlier, it might have 
been the first computer game to cause a stir in the US 
Congress, Project Stealth Fighter is a combat flight 
simulator based on the F-19 'Ghost rider*, the ultra-invisible 
war plane of which the Pentagon denies any knowledge, but 
which the whole world knows about - you can even buy a 
plastic scale-mode] kin of it. 

In many ways this is an update of Microprose*s earlier 
llightsim, F- 15 Strike Eagle, but with the aeeent on stealth 
and electronic warfare. The F-19, apparently known to 
pilots as The FrisbeeMs a strange-looking animal, more like 
a flying saucer than a conventional jot fighter. The idea is to 
avoid reflecting back enemy radar beams, which the spiky 
bits on regular jet fighters do. The penalty is an overall 
red net ion in flight performance. 

As a result, this package is more complementary to 
Strike Eagle, rather than supplanting it. The emphasis is on 
swiftly getting into enemy territory, performing your 
mission, whether this is the interception of an enemy 
aircraft or a ground strike, and getting out again, while 
alerting the enemy defences as little as possible. 

Like the earlier llightsirn, PSF features three- 
dimensional wire-frame graphics, however it applies these to 
ground features, not just to hostile planes, This definitely 
ups the realism quotient and the excitement, as does the 
fact that you actually have to land your aircraft at a friendly 
base. In F- 1 5 Strike Eagle, you were safety home if you 
simply overflew your home base, 

PSF also offers a vastly expanded range of weapons 
options (reviewing this game one starts to sound like an arms 
dealer - we arc definitely talking about an enhanced- 
lethality combat scenario here). You get to toy with two 
different types of A A missiles, infra-red horning Sidewinders 
and radar- guided AMRAAMs. plus an extensive range of 
air-to-ground missiles, just about anything non-nuclear in 
fact. 

Targets are either in the air or on the ground in four basic 
scenarios. The first one involves making life hell for the poor 
old Libyans* the next involves singeing the mullahs* beards 
over the Persian Gulf, 'and the last two. the hardest, are over 



Soviet territory. Various levels of difficulty are available, 
and you can always turn down one of the randomly chosen 
missions, if it looks bad to you, 

Medals and/or promotions are awarded depending on 
results, This is where [found the game a little dull, compared 
with its predecessor. It awards most of the point* for 
destroying the target, being undetected (flying slow- and 
avoiding enemy radars) and getting back safely. As a result, 
the incentive to indulge in lengthy dogfights, which were the 
bits I enjoyed most in F- 15 Strike Eagle seems much 
reduced, particularly as there isn't a lot of fuel margin left 
after you've subtracted everything needed to get to the target 
and back, and the F-I9's flight per for] nance isn't 
particularly wonderful compared with a Mig-29 Fulcrum. 

Still, there's scope for a lot of adrenalin secretion here - 
the run in over a ground target can be particularly hairy - 
with Migs and SAMs blazing in from all directions, it's very 
easy to fly into the ground while trying to activate your infra- 
red and radar jammer and fire off decoys, let alone hit the 
target. 

A nice touch too is the keyboard overlay, which can be 
configured to fit either the C64 or C 128. Admittedly without 
it the game would be impossible, so many controls have been 
added. The documentation is excellent too, with a 1 15-page 
manual and a full set of mission maps, 

Microprose, possibly sensitive to criticism of the 
company's somewhat Reaganesque stance, has included a 
disclaimer in die package. It seems chat the company really 
has nothing against anyone Islamic or Russian at all. 
]f that's so. fellas, let's see you do a Mig simulation, with 
scenarios varying from Angola to Cambodia. Or how about 
a Hind gunship mission over Afghanistan? 

Politics apart, this is a compulsive game, and one I 
played into the smalt hours. Fm not sure I'd swap my copy of 
F-15 Strike Eagle for it. though. F.F. 

Touch fine: 

Name: Project Stealth Fighter. Supplier: Microprose 
Software Ltd, 2 Market Place, Tethurv, Gloucestershire GL8 
8DA. Tel; 0666 54326. Price: £14.95 (Ca) £19.95 (Disk). 



YOUR COMMODORE may 1988 

50 



INTRODUCING A NEW DIMENSION IN MANAGEMENT DATABASE SYSTEMS 



r 



NOW EXTEND 
YOUR REACH 




Superbase Professional is one of ihe most advanced databases 
ever produced for toe A.niga~ k '. It represents a technical and 
commercial breakthrough which wilt af low you to atfvanoe your 
expectations of a database beyond thai of any existing system. 
Superbase Proteionaf was conceived as a 'no lirnils" database: 
your only limitation is Ihe capacity of your machine. Whatever the 
application, Superbase Professional has the power to achieve il. 

The Graphics Ap pi i cations Generator 

With IteSiperoase P/ofessioral Forms Editor yflu can create 
custcfri applications reeling multiple Jiles. II is a unique graphic 
design tool used to create lorms using patterns, lines, bones, text 
tonls, graphic images and fields Irom any li le - in coJoor 
Superbase Forms possess ihe intelligence to generate linked 
records, then retrieve and display them aL/lomatolly wHidu! any 
pr cgrarnmin-3 il is Ihe ideal deveicpera W. — ~ — 

Tola J teal integration 

An integral teal editor allows a mai I merge rnterlace to Ihe 
database and the abi li iy lo l ink text li leg to records. The Supe- base 
tieri editCK al lows yew comptete freedom to use any amount ol text 
your database li les or can be used simpfy for your day to day 
correspondence and typing requirements. Superbase Professional 
can search any ASCI I text fife even if il wasn't creaied by 
Superbase. 

^^^^M Database Management Language 

Superbase Professional's unique Database Management 
Language gives you access to al l the power ol your computer. 
STiouldyou need to, ihjsiouvth generation programming language 
altovft yoLf to wile enl ire appl ications in just a few lines ol 
program code. 



^^^^ m As easy to use as a VCR... 

With Superbase Protessional you ha^e dala reirievat at Ihe 
press ol a button. 

QD H QD ED DJ 



Pause 



Stop 



Rflwiiltf Previous 



Current Next F/Forward lasr 



F/Forward Last 
The video style controls mean ihal yoL can use and preview 
yaur dala with Ihe minimum ol effort. 

■^^^ , with unlimited processing poterllal 

All the field types ol a powerful modem database including 
dale and time arithmetic, cross file lookup, calculation and 
validation allow you to exploit your data to Ihe full . 

Unriwalted ease ot use with unsu?passed power; a comfcnalion 
nol achieved until now, 

^^^t^ Prof ess i oral back-up 

Superbase Professional lias the lull backing of Precision 
Softwa/e's techn ical learn 20 hours FREE telephone hotl ine 
during normal working hours for the 90 cte^s following registration, 
and Extended Support Schemes lo su it al I users f w pu rchase alter 
that lime. 

Minimum System Requirements 
Version 1 .2 syslem software 

1 1toppy disk drire 51 2K RAM{1 megabyte reconwiendEd) 
Price: £249.95 (inc VAT) 

Regiscered csers of Superbase Personal write for upgrade price and prorata 




PrKifinnSntTiiin: jtlnnaKdQBall IrJdflmam 



i 



Precision 
Sol 1 ware 



1 1 



For further d eta i Is contact 
Precision Software Limited, 6 Park Terrace, Worcester Park, Si 
Tel (01) 330 7166, Fax (01) 3302039, Telex 8955021 PRECIS G. 
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Amiga 
News 



Find out what's been happening in the Amiga worid 



By Anne Owen 



FACC II - Floppy Disk Accelerator 



Sometimes when the Workbench 
Notepad is asking the rhetorical 
question "Are You there fonts?" 1 am 
amused. Sometimes I wonder why the 
Amiga, a Porsche in every other 
neipect, has a two-stroke under the 
bonnet in those grinding 3.5" drives. 
The new drives should be fast movers 
and 1.2 Kick start has improved access 
times greatly. But you might like to 
look at FACC II if those icons still 
pop up to the drumming of frustrated 
fingers. 

FACC II comes, via the Ainigas 
Centre Scotland, from ASDG (easy to 
type that one), an American outfit with 
a background in Amiga utilities. 

The Floppy Disk Accelerator relies 
on clever software to get as much 
information into memory as possible. 



thus decreasing access to the disk 
surfaces. The memory assigned is 
known as a buffer and the technique 
as disk cache ing. AmigaDOS has its 
own add Buffers command but FACC 
treat buffers as a common pool ? while 
AddBuffers assigns buffers to a specific 
drive. FACC, ASDG claim, will also 
search 2048 in the same time as 
AddBuffers will just 16. 

Because FACC II supports Fast 
Memory, the more add-on memory 
you have^ the better the improvement 
in performance, (Add-on memory is 
always Fast Memory.) It also clears 
buffers intelligently so that 
applications don't crash) 

To install FACCII it is suggested 
that FACC 11 and LIBS.ASDG are 
copied to your usual work disk. If this 




is an A 500 Workbench then there isn't 
enough space. You will certainly have 
to ggt rid of the demos drawer and 
perhaps the utilities drawer to make 
room, 

FACC II can be accessed from the 
CLI or Workbench (slightly restricted 

form). The former is via Satisf section, 
the latter via Facetion! These tools 
allow the number of buffers to be 
changed. 

Also on the disk and one for your 
System drawer is Sysmon, an 
unrelated program which displays 
behind the scenes data such a$ RAM 
used and processes in action, 

ASDG have gone for disk based 
documentation and very good it is with 
user and programmer manuals in their 
appropriate drawers. Full details are 
given on installing FACC II with 
example command lines and startup 
sequence text. There is also a 
demonstration. 

The speeding up to Amiga disk 
access can be nothing but good and 
I experienced no problems with the 
programs I used while FACC II was 
installed, A simple benchmark of the 
extra speed was the opening in 
sequence of all the drawers on my 
Gizmoz disk, Each window has a 
number of icons to display and the 
time taken was halved with FACC II 
installed, 

Touchline: 

Name: FACC IL Price; £24.99 
inclusive. Machine: Amiga. Supplier: 
Amiga Centre Scotland, 4 Hart Street 
Larie* Edinburgh, Effl 3RN. Tel: 031- 
557 4242. 
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Yet another spreadsheet for the 
Amiga, this time from English 
software company Kuma, K-5pread2 
was one of the first programs available 
for the Atari ST and it's the first British 
spreadsheet for the Amiga, it is 
released in the wake of Analyse! and 
Maxiplan From the USA. 

Cheapest of the three at £79.00, K- 
Spread2 lacks some of the advanced 
facilities of its rivals, notably the 
programming languages. However K- 
Spread2 does use the Intuition 
(WIMP) interface, provides block 
move and copy, table lookup facilities 
and macros, 

Kuma's claim that K-Spread2 is 
easy to use and will take only brief 
training before full use can be made 
of it as a valid one K-Spread2 however 
is a little unusual in its presentation 
with one window for entering data and 
manipulating functions and one 
window for the sheet itself. The latter 
can be resized or scrolled. Each 
window has a separate set of pull-down 
menus which become active when the 
window is clicked. 

K -Spread 2 also provides business 
graphics in line, horizontal/ vertical 
clustered bar and horizontal/ vertical 
stacked bar charts. 

Printer support is ingeniously 



"A"i"<i"iViVi"iVi , ri*. i iViVi'i 



Text Colour 
Back Colour 
Pattern 
Places 

Foi-hat 1 2el 
Lead 
Trail 
Gonna 






Protect r5H 




Trig liflitHj^HT^ 



isns 



Negatives 





□ 

Stains Detail 

simple with codes entered in 
spreadsheet boxes. These can be Epson 
codes or ANSI codes ready for 
translation for the printer currently 
selected in Preferences. 

An interesting design but there*s 
tough opposition in the more 
comprehensive Max i plan and 



Analyse!, now bundled with Scribble! 
and Organise! as Works, itself being 
sold as a small business package with 
the A 500. 

Touckline: 

Kuma Computers Ltd, Ptmgbaurne, 
Berkshire, Tel: 07357 4335. 



Demonstrator 



This original package from Meridian 
Software allows you to record, edit 
and replay sequences of commands or 
"happenings". Demonstrator can be 
used from the CLI or the Workbench, 
in which it uses the "info" item tool 
types to set parameters , It can record 
key strokes and mouse moves and 
recordings can be made to loop 
continuously. 

There are "terse" and "verbose' 7 
modes of recording. On pi ay back s the 
former completes a sequence in rapid 
jumps while the latter shows the 
complete sequence of actions and is 
used for "demonstrating'* applications. 

A trade mark of Meridian is the 
hotkey control of their programs. 
Amiga key plus function keys are 
utilised in Demonstrator to start, 
pause and exit record or playback, A 
status window can be displayed. 
Default files, which start 
Demonstrator with certain parameters 
such as speed, lock-out keyboard 



control., update frequency and status 
display on /off, can be edited* 

Demo Player is an invisible "task" 
activated from the Workbench or run 
from CLI which activates events by 
reading from a recorded file. One thing 
that has to be noted is that 
Demo Player knows nothing about its 
current environment so must always 
start from an identical position on 
playback as when the file was 
recorded. 

A recording engineer in any field 
needs editing facilities. Demonstrator 
records a series of events into an event 
file. Two utilities, Demo Report and 
DemoCompile convert this file 
between event data and ASCII and 
back again. While in ASCII form you 
may use any text editor (ED for 
instance) to make changes and raw key 
codes are included in the manual. 

There are mnemonics for events and 
special event commands which allow 
you to structure a playback and to add 



text in windows on the screen (ideal 
for a tutorial program) and also to run 
CLI commands e,g T RUN SAY 
"Welcome to Your Amiga", 

Meridian *s Demonstrator manual is 
clear enough with all the required 
information on one page and without 
too much cross-referencing, The 
obvious applications of Demonstrator 
are for initial training in database or 
spreadsheet work and for 
demonstrations by those selling Amiga 
software. Demonstrator can also be 
used for (restricted) educational 
tutorials. An original piece of software 
looking for somewhere to go. 

Touckline* 

Name: Demonstrator. Supplier; 
Meridian Software, f. tt Box 890408, 
Houston, TX 77289-0408. Tel: (713) 
488 2144 (USA). Machine; Amiga. 

Originality; 9/10. Usability: 7/10. 
Documentation: 7/10. Vaiue: 7/10, 
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DESKTOP PUBLISHING 
AND WORDPROCESSORS 

The new breakthroughs in Amiga 
software ma) well incense IBM and 
APPLE to send destruction aimed at 
the Amiga's competition in desk-top 
publishing programs. We now have 
two distinct classes of publishing 
progra m s . A m i Ex po 4 s semi na rs 
identified ibc di^inciions well. There 
was "Desktop publishing-Entry 
Level" which featured Steven Wagh 
with an updated Publisher 1000 
renamed Publisher Plus. It no longer 
uses a don^le. and it has added to its 
dot-matrix capabilities the most 
important new feature lor smooth 
printing - PostScript laser support! 
(Brown- Wagh Publishing distributes 
it.) Look out for a new wordprocessor 
from them called EXCELLENCE. 
Steve Wagh says that it will rival 
WordPerfect in its strength. 

Brown- Wagh has suddenly 
mushroomed as a top distributor of 
excellent software. Their "publishing 
partners M now include Micro-Systems, 
Northeast Software Group, SollWood 
Co, and Zuma Group. They also will 
be handling PAR Software in the 
future. Jim Bell w i t h P A R 



DESKTOP VIDEO 

At this Amiga Expo the proliferation 
of programs for manipulating moving 
video images leaves no doubt that 
although the Mac got a jump on desk- 
top pub! ish ing, the Amiga is setting the 
standards in hardware and software 
for the world to come in desk-top 
v ideos, The NewTek Video Toaster is 
actually here. tL Keal time, full colour 
digitising, real time digital colour 
effects, and a broadcast quality 
genlock all In one system". Even more 
add-ons are promised. Soon there will 
be a chroma-key video switcher and an 
NTSC (US) paint program. There was 
no estimate of when the PAL version 
of this beauty will be released, but did 
you know DigiPaint by NewTek is out 
in a PAL version? 

Digital Creations showed its new 



Super gen Genlock and overlay device. 
A -Squared continued to astound with 
its LIVE! real time video frame 
grabber. Brown and Wagh is now 
selling TV 1 1 XT and other Zuma 
Group products such as the showcase 
TV Show for 1Kb pictures using both 
NTSC and PAL video standards. 

Mieroillusions continues to release 
modules in its Photon series. Photon 
Video is to be a complete video 
animation system. The demo of a 
Norseman galloping in a loop was 
smooth indeed. It was Photon Paint, 
however, which amazed me with its 
beyond DigiPaint features in 11A.M. 
Seventeen year old Orcn Pcli from Tel 
Aviv is the designer^ who was eager to 
get out to Disney Land since it w r as his 
first visit to the States! 



Our intrepid Stateside reporter takes us through the 

recent Amiga show in California 
By Lewis Tiltey 



demonstrated a new Paint program 
which is also a new text program, too. 
Called EXPRESS PAINT, it features 
unlimited font use, imports text from 
most word processors and has a 
maximum **canvas width up to 8192 
pixels** and a smooth vertical scroll 
limited only b\ memory. WOW! I 
hope to be reviewing this new 
paint Avrite disk soon. 

Jim Bay less of New Horizons 
Software showed his Pro Write which 
holds its own as a multi-font colour 
graphics word processor and FLOW 
which is an idea processor that almost 
reads your mind. Gold Disk's 
PageSetter and La>erSaipL which na--. 
set the standard for Amiga publishing, 
can also be classified at this level. With 
such power, why were these fine 
desktop publishing disks called ^enlrv 
level"? 

The answer lies in Amiga 
publishing software's third generation. 
The seminar on ^Professional 
Desktop Publishing" told us why. 
There shall soon be a battle of the 
giants as Gold Disk with its 
Professional Page comes head to head 
and font to font against Soft Logik's 
Pu b I i sh i ng Par t n e r Pro f ess i o n a I , 
Both are w r hat Amiga has needed 
to be taken seriously as a competitor. 



Both put out PostScript files as 
easily as the IBM and the Mac can. 
"This means that the Amiga has 
finally turned professional and may be 
used with standard laser printers, 
including Apple's LaserWriter, Soon 
Your Amiga can bring you exciting 
information about these near equals to 
the ALDUS Page Maker and Ventura 
Publisher. 

Who knows, maybe Aldus and 
Ventura will port over to the Amiga 
like Wordperfect has done with its 
total word processing program which 
is a professional printing program in 
itself. They announced a new 
collection of desktop programs for the 
Amiga called Library. It consists of a 
filer called Notebook, a Calendar, 
Calculator. File Manager for creating 
directories and a Program Editor, 
WordPerfect, incidentally, runs the 
best telephone backup service for their 
users which I have ever used. A small 
bug in an early version of WordPerfect 
elicited a call to them from me. Not 
only was my question answered by a 
special Amiga adviser (they have 
separate people for IBM and Apple), 
hut I was sent a complete set of update 
disks the next day at no charge! If only 
other software house would adopt 
such practices. 
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Act |, Scene Mi: Motel West 
Bona venture (with apologies to W, 
Shakespeare's Julius Caesar) 

Thunder and lightning. Knter, from 
opposite sides, Antony Jacob son with 
his sword drawn, antf Lew Tilley. 
Ml. LEY (rood morn, Publisher 
Jacob so fir ought you the large man 
and the bearded one to this CaHf&rmQi 
U.S.A.? Why are you breathless? And 
why .stare yon so? 

JACOBS ON Arc you not mov'd, when 

all the sway of earth 

Shakes /ike a thing mfirmt O Til ley, 

I have seen tern pern, when the scolding 

winds 

Have riv'd the knotty oaks, and I have 
seen 

The ambitious ocean swell and rage and 
foam 

To he exalted with the threatening 
clouds. 

But never till tonight, never till now, 
Did I go through a tempest dropping 
fire. 

lather there n a civil strife in heaven, 
Or else the world too saucy with the gods 



Incenses them to send destruction, 

TIL LEY Why, saw you anything more 
wonderful? 

Jacobson never answered for he 
busily gathered up the book of old 
jokes by Joe Miller he had found in 
America and scurried away to a corner 
of the awe inspiring hotel Westin 
Bona venture, where he prepared an 
unexpected talk for Sunday on the 
Kuropean AMIGA situation. 

Tilley, left on his own. descended 
to the maelstrom of eight thousand 
eager Amigas fans attending the 
opening day s displays. During that 
weekend Tilley saw enough computer 
"saucmess*' during the second 
AmiExpoheld in the U.S. to justify the 
Gods sending one of the worst wind 
and wave storms to hit the Southern 
California coast in its recent history, 
Was it mere coincidence that hut 
October's devastating earthquake in 
California shook-up the participants 
in an all -Commodore show held in 
Annahcim at the Disney Land Hotel? 



MUSIC 

Musie-X from Mieroillusions is 
represented as a "state of the art 
professional music software". The 
integration with mounted keyboards 
and Midi interfaces certainly 
demonstrated the validity of this 
claim. DR. Ts line of Music Software 
is now committed to the Amiga as well 
as the Mac and AtariST. Their KCS 
VI. 6 is now r available with essentially 
the same features on all three. Only 
serious musicians should investigate 
this rapidly growing producer of 
"serious software for the thinking 
musician" For they truly live up to their 
motto. 



Ami 
Expo 







STILL IMAGING 





AmiExpo offered an opportunity to 
view two of the leading contenders in 
3D programs - AEGIS* interactive 
Vide os cape 3D and Byte by Byte 
Sculpt 3D/Animate-3D. 1 1 was 
disappointing that Impulse didn't have 
their new Silver ray tracing animation 
demo there. It would have been most 
informative to be able to corn pa re 
these imagizers side by side. 

New Tek was very evasive about the 
release date on Digj-Paint. Although a 
broadsheet (flyer) was in circulation, 
along with their Video Toaster 
announcement, which described a 
paint program which would not need 
preliminary work with D PA I NTH, 
Ms. Longfellow remained tight lipped. 
Often at an exposition the big 
exhibitors so overwhelm us that small 
companies, the two guys programming 
and publishing from their garage, 
escape the notice they deserve. Lest 
this happen in this report, here are 
some small but very important 
software producers that you want to 
investigate. R,G.B. Video Creations 
provides interactive tutorials for 
DeluxePaintll, DigiPaint, Calli- 



grapherand Page Setter. If you useany 
of these programmes, you need 
DeluxeHclp 1 s tutors! 

S.Anthony Studios 1 two guys, one 
a programmer the other an artist, have 
teamed up with A-Squared Disi, Inc. 
(who handle LIVE!) to sell their 
inexpensive ^PostScript te\l and paLje 
layout Utilities for Amiga, Apple! I 
and MS-DOS". They offer Laserup! 
Print 1, 2, Plot, Laserfronts Vol.1 and 
Utilities! These programs enable you 
to convert almost anything you want 
to PostScript files which will print on 
the available Laser printers to give a 
professional look to your publications. 
The PRINT program will even do a 
four colour separation, Write them 
directly at 8S9 De Haro Si,. San 
Francisco, CA 94107. Tell them Lewis 
Tilley sent you! 

Games? Sure, there was always a 
crowd lined up along .Micro^!lusions , 
wall of four booths, but this was no 
"game show** type of expo. This was 
the "over thirty 11 crowd looking for 
solutions to their video, design and 
publication problems. The onk 
positive mention of games came from a 
substitute speaker, Antony Jackson 
from London, who rep faced R.J. 
Mical at the last minute Sunday 
morning. He gave Defender of the 
Crown credit for reversing the fortunes 



of the Amiga in the UK market. 

Lead-off Keynote speaker Jay 
Miner, acknowledged father of the 
Amiga in Los Gatos, California, 
reiterated his history to its 
development much as he had done 
previously at the first AmiHxpoin New 
York. It was over the dead bodies of 
the original financial backers of the 
small company that he and Mical 
crammed the great heart and mind of 
the Amiga into the cheap game 
machine envisioned by the developers. 
He was directed atone time to remove 
the H.A.M. feature (which now ^ives 
the AMIGA 4096 colours on^ the 
screen at the same time). HAM. was 
left on only because it would have been 
more expensive to remove it at that late 
date. He expressed regret that "half- 
bright" has been revealed, He had 
hidden the feature within the design 
with secret ideas of future colour . 
expansion for it. 

Miner is not only very proud of the 
Amiga 1000 which bears the paw print 
of his dog inside its case, but informed 
us of his final gi ft to t he f u ture Amiga s. 
His team at Los Gatos finished "the 
design of the nest generation of video 
chips w hich will make possible 1024 x 
1024 resolution along with two 
megabytes of available memory I 
When? 7 
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ftEACH FOR THE STaj> 



"te / 1th Official 



'S 
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lartlDarina C.i* ih ..... 



Friday 
June 3 

10am-Gpm 



Saturday 
June 4 

T Oam -6pm 



mersmrtb, London W6 



Sunday 
June 5 
1 





Olympic Gold Medaflist 

ttof fo the big names from Chelsea FC 
* Say Hello to Adam Faith ★ 
*%sfery guest appearances ★ 

Business 

** .JKiH-er :,i,n verbid 
1 "mini id ii re ium Uint'% 



Programming 

to the fgji, 0 u S so ft war* =. »iT 
the head of the pack 




Games 

Commodore gamw arcade 
■J PJay afJ the f atest ftft 
titles - FREE 



Advance ticket order 




I 
I 

Total £ 

| □ Cheque enclosed made payable to 
Database Exhibitions 



Ptease supply: 

□ Adult tickets at £2 (save £1) 

Under 16s tickets at f 1 (save £11 



computer show 



£ 



Movotef 
H a mrn ers m iftti P London WG 
June 3-5 1930 

Post to: Commodore Show Tfckets, 
Europa House. Arlington Park, 
Arlington, Macciesftefd SKW 4JVP. 



i 



Name .- 
Arid res 5 



Please debit my Access/Visa card no. 
□ Access /Visa 

Milt I I I I I I I I I I 



Signed 



i 

L 



Admission &t door: 
£2 (under t6s} 



Advance ticket orders 
must be- received by 
Wednesday May 2S. 



PHONE ORDERS Ring Show Hotline: 0625 B79920 
PRESTEL ORDERS: KEY *39, THEN G145fiB383 
rVllCROLILNK/TELECOM GOLD ORDERS: 72; Ml AG 001 

Pieaze quote creritt card number aYitf futt address +£2?7 



Cut the 
I queues and 
save £1 per 
head - with 
this advance 
ticket order 



GAMES REVIEWS 



Amiga Games 

What's new in the Amiga World? Read on! 



Ninja Mission 



h no, I hear you groan, not another tiling Fu/Martial 
Arts fighting game! But the nice thing about Ninja mission is 
the price. Where some software vendors have been charging 
full price for their games, N inja Mission is under £ 1 0 - a price 
more suited to Commodore 64 games. 

Ifs the same old scenario though - you have to enter a 
building, and systematically kill all t he inhabitants, collect a 
Tew items and get the hell out. However in this case your 
opponents are fully trained Ninja fighters - thugs (in the 
ancient sense of the word) and a special bit at the end of the 
game (at least I think it is). 

Add to this the fact that these fighters also start throwing 
darts and stars (sburiken), and you have a recipe for total 
mayhem on an Amiga scale. 

The nice part is that if you kill an opponent and he is of 
the throwing star type (sorry I can'L think of a better way of 
putting it) then he will drop his stars, leaving it up to you and 
his companions to fight over the scars, ending up with a lot of 
dead bodies. 

The game isn't without its faults - some sleepy 
programming creeps in whereby the dead bodies are piled up 
in the opposite end of the room when you re-enter it at a later 
date. Another "fault 11 is that on some occasions the music 
and the fighting stops, leaving you to fight with no feedback 
whatsoever. 

Apart from these "hitches*' lean say that Ninja Mission 
is a good game, not brilliant, but good - und definitely 
something to keep in mind if you are looking for this sort of 
thing. Otherwise avoid it like the plague. JVLB. 




Tonchline: 

Name: Ninja Mission. Supplier: Ma$h*trtrmh\ H-JQ Paul 
Street, London EC2. Tel: 01-377 6880, Machine; Amiga. 
Price: £9.95. 

Originality: 3/10, Graphics: 4/10. Play ability: 5/10. Value: 
4/10. 



Insanity Kight 




M 

1 t Aicrodeal are at it again with an interesting variation on 
Galaga, But this time, you have to avoid the buildings below 
your ship, and make sure you don + t get hit by rockets fired 
from cannon bases and a massive destructor ship that comes 
down firom the top of the screen - just when you don't want it 
to. 

The aim of the game is naturally enough, to destroy 
everything in sight, destroy all of the swirling alien 
formation Hying ships, cover as much terrain as possible, 
and look after the reserves of energy and firepower whenever 
possible. 

There are a few nice touches, such as the sampled speech 
and the effective, albeit brief, animated "wink" - but [hen it 
lets itself down by 15 seconds of disk grinding - oh well, it 
gives me enough time to snap open a cherry coke! 

What makes this game a little different are the various 
symbols that are dotted over the terrain. Fly over these and 
you earn a number of defences; invisibility, more power, 
transposed controls (a nasty one that), and a whole host of 
other items, some of which are useful, others just a pain in 
the butt. 

After the first level, it becomes clear that this is a game 
for people with a good memory - or with a map, There is a 
promise of a screen construction set in. the near future which 
doesn't excite me very much (does it you?). 

To be honest, there are so many of these games of this 
genre around already, 1 don't know why M icrodeal bothered 
releasing Insanity Fight. It is an exceptionally crass shoot 'em 
up with very little to offer above that of better versions such 
as their excellent Goldrunner released a couple of months 
back. 

Sorry Microdeal, you can and have, done better than 
this. MB, 

Touchtine: 

Name: Insaniiy Fight. Supplier: Microdeal P. O. Box 68, Sr. 
Austell Cormvatt, Pi 25 4)11 Tel: 0726 6802(1 Maehiue: 
Amiga 5I2K. Price: £19.95. 

Originality: 3/ 1 Q.Graphics; 4/10* Play ability: 5/10. Vatue; 
5/10. 
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XR-35 




A 



neo software are at it again with a new set of budget 
releases for the Amiga - but with they are clearly out 

to make value for money games. 

There isn't a story with this game (thankfully) and the 
idea is to shoot anything and everything that tlies towards 
you, The basic story line is similar to a hundred and one 
other games, but thesprites are wonderfully detailed (as they 



should be), the backgrounds scroll past you very smoothly, 
with some very nasty looking 4b missiles" that don't do you 
any good should you come into contact with them. 

The sprite animation is probably the fastest I have seen in 
a long time, but what really lets this game down is the time 
consuming disk loading between games. [ mean is this really 
necessary Anco? A 512K machine reduced to 20 seconds of 
gear crunching between every game? 

XR-35 looks more and more like the Coin Op classic 
"Salamander'* the deeper you go into the game; the waves of 
fireballs, the formation of aliens, the claws in sector three. In 
fact the more I go back to XR-35 the better I get at 
Salamander (Hey, Vm not complaining)! 

The most amazing thing about XR-35 is the fact that this 
game is a budget release. There is a lot of game here as well , 
so the chances are very unlikely that you will play this game 
from one end to the other. At first though it takes a lot of 
playing to get even past the first sector, let alone finish all 
twelve sectors. 

At £9.95 for this fast, sideways scrolling shoot 'em up, 
XR-35 looks lo be one of the best value lor money games 
there is for the Amiga. If there was a game of the month for 
the Amiga, then this would be it! M.B. 

Tauchline: 

Name: Supplier: Ana? Software. 35 West Hill, 

Dmford Kent DA I 2EL Tel: 0322 925 1 3/ & Machine: Amiga 
512FC Price: £9.95 

Originality: 6/ 10. Graphics: 8/ /ft Payability: 6/16, Value: 
7/10, 



Road wars 



his is the first game I have seen for the Amiga from 
Melbourne House - and with II a shy packaging to 
accompany this game, it is fairly safe to assume they are back 
with a bang. 




You are a ball (I know it seems hard to imagine it) but 
inside the bail is a laser gun turret. It is up to you to shoot out 
the rogue blocks that make up the walls and sides of the 
road, thereby stopping the electric fence that will blow you 
up if you go through the blue arcing w ithout your shields up, 
In order to fire out the blocks in the wall, you have to lower 
your shields - sneaky huh? 

That is essentially all there is to the game other than the 
fact that it is very hard to play, and therefore very addictive, 
There are satellites that loom up on the sides to occasionally 
take pot shots at you with their lasers (you had best shoot 
these out of the sky) and balls that fly towards you - 
occasionally turning into missiles! 

Forget the story line as it is clearly an afterthought. 
Road wars is an addictive game with some good, but 
unimpressive graphics. It looks pretty much the same on the 
Atari ST so I think you can see why the graphics aren t being 
used to the full. 

With the occasional "inhabitant" shooting at you from 
behind, and some simple music. Roadwars is definitely a 
winner in my book. M-B- 



The booklet supplied with the game gives some clap trap 
about a computer going berserk and you, as ever, having to 
thwart the rogue machine's attempts at killing you! 

All this is utterly unnecessary and gets in the way of a 
smashing game - the graphics are fast, the animation is 
reminicent of the good old days of Atary's Pole Position, and 
the challenge is infuriatingly addictive. 



Touchline: 

Name: Roadways. Supplier: Melbourne House, 8-10 Paul 
Street, London EC2A 4JH, Tel: 01-377 8411. Machine: Amiga 
512K. Price: £19.95 

Originality: 8/1 ft Graphics: 8/ 10. Payability: 5/1 ft Value: 

8/10. 
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DIGIPIC 



DIGIPIC • 



Capture Real Time Images 
From Any PAL Source FAST 



DIGIPIC will capture a single picture field 
in real time ( 1 /50th of 
a second) from your 
video source. 



Save all, or a clipped part of a standard 320 x 200 picture in 
IFF format. Take up to four images randomly or in sequence 
before storing and working on them. 

DigiPic works with the standard 1 6 level Amiga 
grey scale and it includes a unique 32 level 
Grey Scale adaptor - the change is 
dramatic! Alternatively you can 
produce a still picture in 32 
COLOURS by using the 
red, green and blue colour 
filters provided. 



With the powerful, menu 
driven software you can 
modify a picture captured 
by the digitiser. Manipulate 
intensities, and intensity 
gradients throughout the 
image for a clear result. 



You can vary the contrast 
range, sharpness, and brightness for 
a specific effect Set the grey scale to a small 
number of steps for a dramatic finish, or use EDGE to 
produce an image that defines the outline of objects- 
create your own cartoons ! 

You can load your DigiPic image into Deluxe Paint, Digi 
Paint. Prism, Superbase Professional, and many other 
programs including your own BASIC for sophisticated 
graphics applications. 



□CL 



DIG fP(C 



Image captured in 16 grey scales 






DIGIPIC connects 

to any Commodore Amiga computer. 



Monochrome Video Camera 
including Lens, . . 
available from Precision 
Distribution at £199 




£29 9 + vat 


Ring for your Free 


Informatior 


i Pack 


I | Precision Software Ltd. 6 Park Tei 
— -V«J Worcester Park, Surrey KT4 7JZ 

II Telex: 8955021 Precis G Fax: 01- 

dSIS Phone for our catalogue: Q1-3: 


'race, 
-330 2089 

10 7166 



GAMES REVIEWS 



Ball Raider 




Q,,,,,„ if you taw _ ^ _ (cilher 

drawn or digitised) tor the Amiga but wanted to make some 
money, how would you do it? 



Answer: put a version of Breakout over it and call it Ball 
Raider! 

1 nis is not a quality game. Ball Raider is simply a version 
of Breakout/Arkanoid/Impact with a pretty series of 
illustrations to give you a reason for finishing a screen 

The blocks you are supposed to knock away, obscure the 
painting beneath it, so in order to see the whole screen you 
have to knock than away! 

This is not quality software, it is pretty to look at, but 
other than thai, it is squeezing every last drop out of a well 
and truly worn out format for a game. That there is a reason 
to knock those damn blocks out of the way is a first, but I 
reckon somewhere, someone is rubbing their hands together 
thinking of all the money they are makingout bfpOOf people 
who have bought this trash. 

If you want a version of Breakout, try Impact instead - 
now there's a game with u challenge. M.B. 

Touchliue: 

Name: Ball Raider. Supplier: Ruhtck I. id, ihuf 4 r 1 slew on h 
Business Complex, St. Johns Road. Isleworth, Middx TW7 
6NL. Tel: 01-847 4457. Machine: Amiga. Price: £19,95. 
Originality: 2/10. Graphics: 6/10. Pfayabiiity: 3/ Hi Value: 

i/m 



The Art of Chess 



A 



s is now customary with computer chess packages, the 
Art of Chess from SPA features every conceivable gimmick 
when it comes to offering playing options. 

The board can be two or three dimensional. You can 
rotate it to whatever angle you like, The colours of the board 
can be changed to suit your mood or interior decoration 
scheme. The shape of the pieces can be changed and you can 
even introduce your own designs, providing you have a cop> 
of DduxePaint to produce them. Other features include a 
voice commentary and an optional performance meter 
which claims to show who is winning although it onh 
measures material, not position. 

The more ] see of these gimmicks, the more I wonder how 
much they are actually necessary or whether they are just 
there to cover up deficiencies in the playing side of the 
program. Who actually uses them ? Of course, w r e all ptay with 
them when the program is first loaded in. or wc are showing 
off to our friends. But then what? When it actually comes 



N:H:l) 




down to playing a game, ] suspect that ninety plus per cent of 
users opt for the clearest image which is the old fashioned 2- 
D lop down view. 

When you actually get down to playing the game, the 
iroinpiiter's skill level can he set by adjusting the time it 
thinks for each move. The slider scale ranges from ten 
seconds to five minutes but you can opt for a no limit setting 
in which the Amiga will think lor as long as you want it to. 
One nice idea that I had not previously come across was a 
second slider control that determines how aggressively your 
opponent plays, 

At any stage of the game, you can check on how a given 
square is being attacked or defended. You can move 
backwards and forwards through the moves played so far. 
There is no hint facility as such but you can always swap 
sides, see what the Amiga does and then swap back again. 

Positions can be set up for problem solving or later 
examination and games can always be saved. Thirt> sample 
games are included on disk for you to examine at your leisure 
but there is no commentary saying what was special about 
them, so beginners are not going to get a great deal from 
them. 

Menu control was not as simple as it should have been; 
some of the commands were somewhat obscure and the 
program crashed on me several times. 

As far as playing strength goes, the Art of Chess, like all 
similar programs is difficult to assess as m> budget does not 
stretch to two Amigas to play rival programs against each 
other. Nor does the (limited) documentation give any details 
on the size of its opening library or any indication of an 
approximate rating at different time levels. From a purely 
personal point of view. I felt thai Chessmaster 2000 from 
Sottu are fool works ottered me a better game and was much 
the better presented package. G+R*H. 



Ton chime: 

Name: The Art of Chess. Supplier: SPA, I6B Worcester Pktee* 
Oxford 0X1 2JW. Tel: 0865 54195. Price: £24.95, 
Originality: 8/10. Graphics: 8/10. Pfa i ability: 6/ JO. Value: 
6/10. 
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CxAMES REVIEWS 



Space Ranger 




,/4 round the stately parks and gardens of Grace Manor, 
the theme music for Space Raider (or "Save ihe I eddies" as 
we call it) is forming yet another background for the long 
winter nights that are slowly drawing to a close. It is another 
Mastertronie cheap it: and is. a clever reworking on the old 
Defender idea, where monsters come down from the sky to 
steal inhabitants of some unknown world. 

The difference is that instead of ships there are monsters; 
instead of little stick men, there are now animals and 
creatures, and instead of lots of monsters coming to steal the 
animals, there is just one "T 1 shaped edifice that sucks the 
creatures into itself - relying on the monsters to drag the 
animals under the space ship. 

Your task is to kill all of the monsters but not the 
animals. 

Easy? Dont kid yourself, perhaps 1 forgot to mention the 
tact that the space ship and the mobsters retaliate, throwing 
snowballs, spinning stars, fists (!) and all are extremely well 
animated. At higher levels, the games become harder with 
more creatures to rescue, more animals to kill or avoid, and 
so on. 

Nice features about this game are the scrolling multi- 
layer backgrounds, the simple and effective muzak* the great 
animation, and the Teddies! Im sorry, but tor me the 
Teddies are a vital part of this game, and rescuing 
them from the nasty baddies gives me cause for concern, 
after all what would you do if your teddy was whisked away! 

Space Ranger is a very good game - not original, but as it 
is one of Mastertronics' latest budget priced games, I think I 
am willing to overlook the matter. Certainly as it stands, the 
game could do with some improvements - 30 seconds of disk 
crunching between levels is beginning to really bug me! A 
shame as there are no real complaints about this nicely 
presented game. Heck - 1 even devoted the best part of six 
cherry cokes while playing the game. A recommendation? I 
should say so! 

My Teddy agrees. M.B + 

Touchiine: 

Name: Space Ranger. Supplier; Mastertrortit, 8-10 Paul 
Street London EC 2. Tel: 01-377 6880. Machine: Amiga, 
Price: £9,95, 

Originality: 6/10, Graphics: 8/10, Payability: 7/10. Value; 
8/10. Teddy Value: 10/10. 



Backlash 



X or once I thought I had found it - the perfect game for 
the Amiga! [n an unassuming tacky box with an equally 
tacky piece of artwork sporting the cover, this game looked 
to ail intents and purposes the prime dingbat game of the 
month but upon loading it. Backlash won me over 
completely. 

The game is simple - you are driving very fast across a 
scrolling terrain, There are occasionally small pyramids to 
stop you driving in one direction forever. 

Now we get to the good stuff! There are silos dotted 
around, and out of these come alt sorts of creatures, flying 
saucers and the like. They shoot missiles at you and your 
task (of course) is to dodge them and destroy your 
opponents. 

The graphics are excellent. Solid 3D shaped with 
shadows and very smooth flicker-free movements. The 
explosions are loud (!) as are most of the sound effects, 
especially the constant tirade of bouncing bombs that you 
fire bouncing off into the distance if they don't hit anything. 

The waves of opponents naturally get nastier as the game 
progresses. The screens all change colour to show that you 
have destroyed one wave, follow ed by an intermediate wave. 
Occasionally there is a missile that dodges and serves all 
attempts at your moving out of the way or blowing it to 
kingdom come, and it takes skill to shoot it a higher levels. 

This would have been the perfect shoot 'em up for the 
Amiga, had there been a little more variety to the game. As it 
is, the game gets a little repetitive towards level ten and it is a 
shame that there aren't aliens to destroy - as it is, there are 
about ten different types in all. 

If you like to marvel at the excellent programming and 
the great care and attention to detail Novagen have put into 
this game, and a fast example of what the Amiga can do, then 
probably the game is for you. Fast graphics, loud and dirty 
sound effects all make for a good game - a few more features 
and this would have been perfect. M.B. 




Touchline: 

Name; Backlash. Supplier: Novagen Software, 142 alcester 
Road Birmingham BIS 8HS. Machine: Amiga. 
Originality: 9/10. Graphics: 8/10, Payability: 6/10, Value: 
7/10. 
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UTILITY 





We take a look at the 
recently updated 64 
Emulator - does it really 
make sense? 

By Gordon Hamlett 

Tlhe general opinion of someone 
who has recently upgraded from 
a Commodore 64 to an Amiga, 
and who is thinking of downgrading 
again, is that they are living in fantasy 
land! But the idea is not as stupid as it 
first sounds. Ai least Ready Soft Inc. 
don't think so. 

They have just released the 64 
Emulator which allows the user to run 
their old 64 programs on their Amigas, 
Well, some of them anyway but more 
of that anon. 

What You Get 

The key to know the works of the 
program ties in the serial interface - a 
cable that connects the parallel port of 
an Amiga to a 1541, 1571 or similar 
disk drive. Amiga J 000 users must 
ensure that they get the right edge 
connector (it is slightly different from 
the 500/2000 model). You will also 
need Kickstart 1.2 and 512K of 
memory. 



What You Can Do 

The Emulator allows you to use Amiga 
disks as well as 64 drives. Standard 3 Va* 
disks, hard disks and temporary RAM 
files can be used. It should be noted 
that to use RAM requires one 
megabyte of memory and not all hard 
drives are compatible. Minus points to 
Ready Soft Inc. for not saying which 
ones. 

The 1 020 5 disk drive can also be 
used but you still need a 1 54 1 T etc to 
read the files initially. 

Amiga drives may be kept as 
standard Amiga or toggled to 1541 
emulation. Emulation mode restricts 
the amount of space available on the 
disk as a standard 1541 disk but is 
likely to result in higher compatibility, 
A transfer program is included to help 
you swap your files over from 5 ] / 4 " 
to Vf z " disks. Either the entire disk or 
selected files can be copied although 
the program may not work if the files 
are copy protected. 

Printers and Amiga modems can 
be selected in the same way as disk 
drives, but 64 modems such as the 1650 
won't work. 

All these instructions are easily 
changed using a pop-up configuration 
menu and once you have tailored the 
system to suit your hardware 
requirements, your customised 
configuration can be permanently 
saved, 

Occasionally, there will be conflicts 
when two peripherals require the same 
port simultaneously, e.g. the Hmulator 
interface and a parallel printer 
interface. The software will prompt 
you for the device that is currently 
required. 

Other items that can be changed 
from the configurator menu include 
control devices - joysticks, mice, 
lightpensand paddles. There is a f aster 
monochrome mode if graphics are 



unimportant together with an optional 
improved character set. 

What Works 

Not every program for the 64 is 
compatible with the system but by the 
same token, you wouldn't want to run 
all your programs this way. 

Most utilities will load and run 
with no trouble at all. Superscript, 
GEOS, PaperClip and Printshop are 
all compatible, 

Games however arc a different 
proposition with their fast loaders and 
extra protection devices, Games that I 
could load include InfocorrTs titles and 
Guifd of Thieves from Magnetic 
Scrolls. I can't really see anyone 
wanting to try anything other than 
adventures as arcade games both run 
alot slower (2-5 times) and tend to 
suffer from some horrible flickering in 
the graphics, especially when a lot of 
sprites arc close together. The most 
recent arcade that I could get to load 
was Lode Runner which was released a 
couple of years ago, Modern games 
from US Gold, Electronic games that I 
had transferred to disk using a Freeze 
Frame cartridge. 

Conclusions 

So who would find 64 Emulator 
useful? Certainly not the games player! 
However, for anyone who has a lot of 
word processing or data base files and 
is wondering whether or not to 
upgrade either software or machine, 
the 64 Hmulator could just help to tip 
the decision. 

Touehline: 

Name: Emulator 64, Supplier: Robtek 
Lt&> Isle worth Business Complex, St 
John s Road, Istewortfh Middlesex TW7 
6NL Tel; 01-847 4457. Price: £69.95* 
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commodore 



FROM £4251 




Amiga ASM wflh 315K RAM. £ 42 5 
aeoK J. 5" dick, mousa. software 

APfilgs A5W TV An atxn**. £445 
plus £521 TV/p^rrpOSilfl modulator 

Ami ga AfidOM will AlMM £ 675 



I Amiga B2PW wilh 1MB RAM, £99$ 
flBOK 3_5 H disk, mouse. $attwaia 

I Amiga B2000M AS nbQTO, £1245 
plus AlOSl fn-f« COltHPr rtonilor 

I Amrfla BZW XTM A.t ab^we , £1745 
pfli-g PC JH" bridqci board & llopov 

Add LEO f*r A 1084 1n plapi <Qf A1Qi1. 
Prices Include 15?t VAT P a FREE copy of 
tteL utce Pd ill r Rtfc ilr-llvrrv tnynur door, 
on t year warranty. 'Ovc-rnlghl dgflvefy £13 
On-all* mjinl9<nance opUan avallabto. 




PERIPHERALS 




A£2I TYfcomposile modulator £25 

51 2K plug- in RAM/dock I.A5Q0) £ 99 

A 1081 hkJh-rflB colour mrjniflnr £275 

AKJfU hiq>i-r4m cakmr monrlar £325 
A.T01Q 3.5" gwlnrnal disk dffUfi 

£129 

NEC inhy nal Juv* {2000 only! f12B 

AHMO inl&r rial dri^g (2000 only) £ 1 75 

Ganlach B20M video controller C225 

A2052 2^9 inlnrnnl PAM card £375 



A2Q&& PC-XT tridga board £499 
wtlh 5.2^" into iiai Cbsk. drive 

A328S PC -AT bridge toaid 
With 5:25" inlernal di:;k drivd 

A26MFC 20MB rnlarnal hard £ 52 5 
di:.;k wish MS DOS conlralteff 

I A2D92A 20MB inlnrB«al hard £G25 
iJ\ZA w.lh A i rig A DOS COnlrollor 

| A2034A JOMB Amga Dos hard disk Call 
I Supra hard dink :; ;>nM n. - 2MM B Call 
ICIUzan 120D 120»rp-5. ffT, M f> £185 
I Star LCI 0 fS0 cpt, Frr, N!_G £ 22 5 
I Pr*Cl*lon printer 4f!0 rps, NLO £399 
| Canan PJ1090A colour, 50 dpi £499 
I Xerox Atna mbur, 2*0 dpi £1125 
I HP Laser Jet laser, 300 dpi £1935 




■ pFDWrllt 

■ VbaWrlla DcjiUcp 

■ vword Pcrfcrf 

■ The Works 

P PubJIahBr Plus 

■ Fkow 

■ PhMaLe 

■ Prlnm PEua 

■ Qalllgrap-her 

■ Da Luxe Video II 

■ Aegis viideoScap* 

■ Fro -Vide** CGI 
P Aftgh Animator 

■ TV Sh-osw 

■ DlgSPIo 

■ .Ar! ci1 Ch^nn ■ 



11 Dft Luifl Paint II (PAL! 

■ DlglPalnl 4036 co tours 

■ Dm Lu Kfl Mfei&te | F*AL) 

■ Pngn Sailer 

■ City Desk 

■ Anlmalo* Apprenirc * 
Wordprocessing lurly iiilegratad wrlh grjiphiw 

High periormpricn dsisktop publishing WOfdprowwnr 
A^jg-s version o1 ihn Na.1 b*s1 Bailing wordprocesrK?r 
Anaryaa + Organize t Scribbto, irirtcgrated desktop 
Enhanced version d ih<i original de^op pjtjlishor 
The Ides proewwr him Horlzorsg Sohware 
Prore525K?naJ image enhanoefraM sirniqini Iram NA^A" 
4095 HAM cdlcurr paint pack 102^ si 10£4 (rwwidi lMBJ 
ProresshsnaJ 1oru edflor, forta up 1o ibo * 258 pixera 
Orenla nil 1ypa» al Video pr«entalir>ns witll froSB 
Ful 3D animet>on3- in all rftsolurjarrs wrlh overscan 
PTQlM3kjn*j video litar wiih lente, e^ira Ionia ave#-Brjl« 
Full sloryboerdang pedkage. hncludog Aecr^ lm^n n :i 
PAL Image presenfaiinn in IFF c* HAM with overscan 
FaBl frmnrfl-grnbbnf, 32 cc-'c-uia 01 grey sc^lo 

The be&1 Amjg« che?9 yni. packed v^ih feehires 



3^ =' 

54.91 

49. Hi 

1T4.DSi 

?& -js 
199.ga 
139?s 
99. a a 
E9.D& 

lS4.9a 
94na 
99.na 

299.ai 



pnoDUcnviTY 




64 Emulatcir 
Biasarftawa Parnanal 



■ SAM B*alc 

■ AjC Basic 

■ A'C Fortran 

■ Latltee C 4.0 

■ Lattice C Profaislonal 

■ MCC Paseal 

UT;a your QG4 programe and filnn! Includes cabJe 
FkHarjanal dalabeee power, wrihaui progranYningl 



SiipflrQasa Prafcssloinal Wrlh Forma Editor and DML prcgiam language 



ArquhlLlan fVl.3) 
MiiKlplan SDO 
MnK'plan PIum- 
VIP PrcFeaslon-al 
t oglntla 

BuHlnessware Pack 1 
Biislnessware> Pack 2 
Intro Cad 
Aegis Draw Pine 
X-Cad 

MCC As-senMjier 



■'-<-<■ 
1S4.*& 

1-1-1 « 

144.?a 
13*4 6?. 
B9.y£ 



Reiaiional dat-riOwe wiih pragparnmjng langu-age 
Ultimate Amiga $p«adshee4, *■ lexl/grephics/speoch 
As Mn-i r-'lnn .'/Wl above, pfcrt poweflul Mecro l^nguagft 129.SS 
1 2-3 -^:nm^■alibrt^ soioadshoel + d-ilnr-.Tinn S giaph^; 99.y* 
2040 v nprtadftheet, databaa*. cFrjphf; A cak>ndar 
In^icing, Sates Ledger, Slock Comrol, by Pam-nead 159.»t 
General Lrtdgar, Purcharaa Ledger, t?y Panmi>ad 159.t& 
Enflnr lavttl CAO pachage, prin^nr c pblVi oulput 54 
Compfohn-mii^ft CAD MMItfl multiple la^oip & windows 1 24 95 
Prokis^bnal CAD System ("fleds ?MR> 424 95 

PiolciKsbnal davetopmenl eyelem wich faifcar a libtarlaa 59.95 






■1 Camm-cd^r* 12^U 


£399 




■ Ce-mtttortere 1 1 29 


199 




■ NEW 1581 dak drive 3.5* 


199 




■ Contmodbra 1571 disk drive 


199 




■ C Ultimo do re f54lC dlek dtlv* 


189 




■ NEW Cofflrnodore PC-Ill 


CjM 


C29 H 


■ VlieaWrlle 12B Claeeto 


B9.W 




■ VlzaWrlle 84 fdlak) 


39.94 


11.» 


■ VkaWrHe 64 (-cartridge) 


49.H 




■ VlzaSlar 128 






■ VkaSlar «4 KLl 


59.95 ■ 


24 bi 


■ VluStar 5 J k 1.4 


44.*& 



SuparBai-e 128 
SupflrBaa^B £4 £ PluS-4 
SuparBaia^ The Bo&k 
SuparBaia Btarler 54 
Superscript 128 
Super Script 64 

PelSpeed Oxkird 5ySt<y«S t*Sl sellmq Bji^c r-^-mpiha m-n* a^^irtj 1ft*5 

Oxford Paac3l Complete J & W Paacai, wdh extensions i>i*i*a^/iit) lfl.95 

Ortorff Paficnl &4 ^apcij As ab&va. 'kjr C64 |flp-e userg 1* 95 

Cob ol Complete. COBOL package from Abacus {MM ba fi jbi 29 95 

Super C ComplatB C language to K S R giandaid S4.'i ; ti 39 95 

All-in-ane pro^ammef'e ToolkiL' Pam-dink rn-i * e+n ^bi 19.15 

19 9"j 

149.95 
29.9S 

Ik 



Hack Pack 

Cxiord flaalc 84 
1750 t.vpannlon RAM 
RamE>a* iSa 
1754 EKpan^lQ-n RAM 
Anatomy of fcho 128 



All-in-one Basic compiler, T^lkii, c^n-pi tftssr 
5i 2K. Expansion Ft AM canridge tor ihrj C i28 
bahlfflng-laal RAM-di5k k>f 51^K tsKpamsion RAM 
2Q4K Ejepafk&lon RAM cartridge tor lra> C^4 
The 500-page insider's gu»de lo the 12* 



IF YOU WANT IT TOMORROW... CALL US TOO A SI QJ1 0493 - S041 25 



P" .::hm are PO^iT FREE A Include VAT 

Qrdor by phone with your credit card, 
or aand chequeu PO or your credit cerd 
number. Olfclal orders welcome. We 
despalch ssn^e day Ov FiflST CLA3^ 

pOiSl Plea9B aRc-V. r lor rfn 'vnry 

oJ hardwai a orders. Prices quoted are 
-sutviicl ki avn'nb "Iv ft»r.A5* 





STAND 



ease of use of the 
traditional anlmatof'j 
I tool the Anirnation 
Stand is reproduced in this 
programme allowing the 
user to produce panning H 
iooming and fading effects. 
* AJ» only £35 * 




Any IFF picture or 
combination of ptc- 
fure$ can be flipped, 
wiped, faded, scfolled and 
spun and then played back 
in real time to creote stun- 
ning effects. 

* Onlyfi35 ★ 



eric graham's raytracing animation 
£110 /a*^ package 

Face II 

FLOPPY DISC 
ACCELERATOR £24 

Works best with added BAM 
Con make 10 times taster 




DIGI PAINT 

PAL £40 

upgrade £10 

DIGI VIEW PAL 

£165 upgrade £10 

MICROFICHE 
FILER £69 

ram 

expansion 

2Mb Micron boards 

A2000 £430 
A500/1000 £485 

* Genuine "fast" RAM 

* RAM lest soHwOre 
Included 

+ No wo It stole design 
+ 2 year wa rranty 

8Mb ASDG BOARDS 

£430 (unpopulated) 

* 8Mb In one Amiga slot 

* 2, 4, 6, S Mb population 

* No wait state design 

* Autoconfigu res each 
2Mb 

GO FASTER 
BOARDS 



Increase the performance 
of your Amiga with fhe 
65020/68881 and 68030/ 
68682 coprocessor boards 
from CSA and HURRICANE. 
And to compleiTrent these 
upgrades — 32 bit static 
RAM boards! Wo€HStoftfrom 

£495,00 

MAGAZINES 

Amazing Compuling . £350 
Amiga fervhy £3.00 
Robo City News £2.50 

Call&rs Wed-Sat 124 
Dealer enquiries welcome 
Prices inc. VAT 




£47 




PROFESSINAL DISPLAY AND 
ANIMATION 

* Create si ides hows, show 
anim files 

* All resolutions inc, HAM 
A PAL 

* Page-flipping, text and 
sound 

* Mouse and keyboard 
enlry 

+ Basic-I ike command 
scripts 

•k Video e*tects and SLITTER 
control 

DEMO DISKS 
£5 each (\\ Probe 

\2) RGB/FOCUS 
needs 1 Mb> 

J?, 




AiRt - - * ■ ■ ■■■■•■ + • 
Animator Appwlice 
Arimator: Junior ... 
Libra ry Disks . 




£75 

WYSIWVG Word Processor 
with full colour graphics 
and fonfs. 

SOFTWARE PRICES 

. . . £55.00 
. . £195.00 
, . . £52fl0 

to £25.00 

Ctemo Video 125.00 

BUIcher2 £27.00 

Upgrade S8J00 

DiscPio-*! «2.00 

Dougs Matti AqwrKjrn — ££fi.0C 

fxpfess Faint £58.00 

Forms in FlgM £60.00 

Outline . , £36.00 

Roy Tracer .£11.00 

N§w$tetieM-3 , . ea£8.D0 

l , r . . 5 £3.D0 

Sculps m \\\ _ £fi?Q0 

All demos £4 
Send for list 



Centre 



LAKESIDE HOUSE, KINGSTON HILL, SURREY, KTi 7QT. TEL DI-&flfi-7256 



Scotland 

4 Hart Street Lane, Edinburgh EH1 3RN 
Tel: 24 hours 031-557 4242 



AiRT - a language with 

have to 



earning a new programming 
nguage can be- a cime-co ri- 
ming tLi.sk. Initially yon have 
understand the structure of (he 
language secondly you have to 
understand the way the program 
resides in memory - are they large or 
small programs? Do they run fast or 
slow, and what are their I/O 
{ i np lil/o u t p u t ) com m a n ds? How 
effective a language is it for specialised 
tasks such as - communications or 
graphics, and how effective it is for 
tasks involving the Amiga's intuition 
operating system enabling other 
programs to operate at the same time? 

AiRT is an interesting alternative 
to most of the above problems. It is a 
general purpose language designed for 
kL pop corn"' programming - programs 
that sire designed for one particular use 
and then discarded, In many respects 



a major difference, you don't 
type anything! 




Maw Brattscomhe 



BASIC is an ideal programming 
language for such applications, but on 
the Amiga is a complex language 
requiring a lot of fc *un learning" in 
order to utilise the many new 
commands Amiga BASIC has to offer. 
The difference with AiRT is that it 
uses pictures. You point at symbols on 
the screen with a mouse - each symbol 
represents a function and each 
function represents a series of 
commands. There is nothing to type in 
and, of course, no coin ma nd structures 
to tor act. 



Language Similarities 



Programmers will often talk about 
programming structures. What they 
mean is how a program is stored in 
memorw how it is arranged so that it 



makes logical sense to the programmer 
and more importantly, how it looks to 
a programmer just taking over t lie 
program, The BASIC programming 
structure to AiRT is an innovative 
programming structure called a frame. 

Frames are represented on the 
screen as a square box which arc 
numbered starting from 1 up to 75. 
Inside each frame are 75 celh; these 
cells are used to store icons that 
represent different operations - their 
equivalents can be found in in any- 
modern computer languages, such as 
BASIC. * fc C? or Pascal. Instead of 
having a rigid syntax structure, 
commands are represented as symbols 
that can be laid down, one alter the 
other. 

Each cell has a "cell map"; this is a 
way of telling the programmer what is 
going on. and where each of the icons 

( 'tint inaed page IS 
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Thel.M.P. 

is out of j 
the bottle 



dots much 
t acts like a 
1, adding a 
g down a 
icre. . r even 
ejects and 



In this follow-up article we look at 
basis for smooth integration between 

and DigiPaim 

By Lewis Til ley 



IFF system as the 
DigiView, D Paint II 
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PROGRAMMING 



arc. Naturally there is a "frame map 1 * 
too. The map shows a grid of the 75 
possible frame* - the ones being used 
are highlighted. To use a new frame, 
you point the mouse at an empty frame 
and press the mouse button, 

The cell map is divided into 25 
squares and displays coordinate raws 
1-3 and columns A to \\ The frame 
map works in exactly the same way as 
the cell map, and, as you may imagine, 
it can store quite a sizable program 
(exactly 5,625 icons). Therefore you 
are writing popcorn programs that are 
longer than AiRTs limit. I would 
seriously recommend that you start 
ill inking of rewriting the program in 
another languages and turning ii into a 
properly compiled program using 
suitable alternative language. 



Icons for Commands 



Icons are used as the equivalent of a 
command and are stored in the Icon 
library. When you are creating your 
program using the AiRT program 
editor, the Icons are presented on the 
screen in logical groups. 

Pointing the mouse at the relevant 
cell, and then choosing an Icon from a 
list will move that Icon into the 
highlighted cell. 

Like all other languages, AiRT 
needs temporary storage area*, and to 
this purpose fields are used. Fields are 
stored in a field map, Le. there isn't a 
particular syntax to remember, you 
just have to make sure that you get the 
right data in and out of the correct 
fields. There arc a possible total of 
1250 fields which, on the surface seems 
a lot, but they do all eat up memory. 
You do have the option to use multiple 
fields in a single function, which is 
actually quite a powerful facility, and 
very much like Pascal in its structure 
(although Pascal isn't as easy as AiRT 
when it comes to field handling). 

After a program has been put 
ogether by throwing in a few 
a i ■ sables, a few icons and a few jumps 
ere and there, you have a program 
egardldss M w hether it is of any use), 
i order for the rows of FRAMEs and 
;ELLs to be used as a program, the 
file has to be compiled in order to 
nake them run as stand-alone 
programs. 

Each AiRT program resides in its 
vn workbench drawer. When the 
:>mpiler is invoked, it translates the 
ogram into a RUN file (which means 
At it can be taken off of the AiRT 



disk and used outside of the AiRT 
system). If, on the other hand, the 
AiRT compiler came across a 
command that didn't make any sense, 
it would abort the compilation process 
and make an entry into the AiRT log. 
If by the end of the process the file 
isnl created, then you simply open up 
the log and look at the last entry to see 
what went wrong. The system isn't all 
that friendly I grant you, and it is 
reminicent of some of the older 
compilers for Fortran and Paseaf and 
Cobol, but the likelihood of making a 
stupid mistake isn't very high, if you 
know what youVe doing. 



I he AiRT Editor 





of a language 
often rests fairly and squarely on the 
shoulders of the editor - and with a 
language such as AiRT, a fairly 
powerful editor is needed. 

The AiRT editor is a graphics 
orientated picture manipulator that is 
used to select Icons from the Icon 
library so that they can be arranged in 
a logical order within any of the 
available frames. 

The editor resides in the drawer for 
the program being created or edited. 
Firstly, you have to open the disk 
containing the * 4 Point and Click" 
icon. This will open up the editor file 
and put you into the frame map (and 
from there you can create a program, 
append a program* and delete or load a 
program). 



Programming and Resolving 



On 



start 



using icons tor 
programming, you will come across 
the "Resolve Decision" screen. This 
screen is used by AiRT to collect all 
parameters necessary to resolve the 
Icon For example, a cell that uses 
three or four storage areas needs to be 
resolved in order to link itself with the 
storage areas. This p important to 
re me m be r a s eo m pi le rs , in gc n eral . a re 
never strong when it comes to 
nta naming memory resident data. 

Luckily, such problems do not 
occur with the AiRT compiler as the 
structure is remarkably self-contained 
(as it should he, considering the way 
programs are designed). 



The AiRT Compiler 



not be transformed into executable 
machine code. 

&■ Compiling a program does not 
take a long time, when it is loaded it 
initially opens a window displaying the 
version number of the compiler, The 
compilation process takes just two 
passes (as far as 1 can work out). The 
first pass being a simple check ol the 
syntax, a look at the variables, and a 
translation of all the fields defined in 
the program, the second pass is the full 
compilation. 

At all times the compiler is telling 
you what is going on (which is a good 
thing) and the code that is produced at 
the end of the successful compilation 
executes with no discern able bugs. 
AiRT programs are not all that small 
by comparison to equivalent programs 
written in BASIC, but they are stand- 
alone and can operate alongside such 
useful packages as Gizmoz and 
Workbench without modification or 
kludging. 



The power of the AiRT compiler is 
impressive - there isn't anything I 
could throw at the compiler that could 



The documentation is awful - it is 
probably bearable if you are 
American, but on this side of the pond 
it is not acceptable- The manual is full 
of colourful metaphors that are 
riddled with puns, and to be quite 
honest, the manual could be better 
than the slip-bound A 4 photocopied 
sheets that I received. 

] have used AiRT for three months 
now, and I musL admit 1 wasnT too 
happy about using Icons to write a 
program. I found the environment 
annoyingly limited and the programs 
uenerated bv the svstem to be so small 
as to be not worth writing. However 
after a while, I started writing 
programs that while they weretTt earth 
shattering, they did save me a lot of 
time with the workbench, (a "purge 
buffer utility", and a keyboard tester) 
and I slowly started to see how useful 
popcorn programming really was! 

I still wouldn't recommend AiRTil 
you happen to be # 0b hand sH 
programming in BASIC, Pascal at 
X" but if you bo tight vour Arnica for 
word processing or just for playing 
games, and you would like to start 
making vour Amiga work for you, 
then I would say give it a go. 

Fm ulad 1 did! 



Touchltne: 

Amiga Centre Scotland: 4 Heart Sr. 
Lane, Edinburgh* Scotland EH I 3RM. 
Tel: 031 -557 4241 Price: £55 inc. 




JUST LOOK AT THIS! 
- AMIGA 500 



4096 Colours, Stereo Sound, 1mB 
disk drive, Multi-Tasking Built-in 
Speech Synthesis, 512k RAM. 

PLUS: Deluxe Paint worth £24.95 
12 Public Domain Disks 

worth £49.95 

Commodore TV Modulator 

worth £24.95 

10 D/S Diskettes 

worth £19.95 
ALL FREE with your A500 



TO ORDER TELEPHONE: - 
04463 2935 

or send to 

FRONTIER TECHNOLOGY 

UNITS E&F, BUILDING 1, 
LLANDOW IND. EST.,COWBRIDGE, 
S. GLAMORGAN, CF7 7PB 

F~ rolsJTIER~sYSTEM 
SENSATION! 

Amiga A500 + free offers + latest Commodore 
1084 monitor- Hi-Res Colour & Stereo Sound! 



AMIGA 500 PACK (PRINTER, MONITOR WORKSOFT, 
MS-DOS TRANSFORMER) 

OFFICIAL COMMODORE 
BUSINESS CENTRE 





TELEVISION 
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THE AMIGA 
GRAPHICS 
AND SOUND 
SPECIALISTS 



IMAGINE art Amiga dealer that knows so much about Amiga 
graphics, that even BBC's "Micro File" asked for their advice. 

IMAGINE an Amiga dealer that always gives detailed 
demonstrations and then checks all systems before they leave 
*hs premised IMAGINE an Amiga dealer that will continue 
giving helpful advice even after you've handed over your 
money. UNIMAGINABLE? THEN IMAGINE TRIANGLE TV — 
THE UNUSUAL AMIGA DEALER 



HARDWARE 

AMIGA 2000 s 
AMIGA SCO's 
MEMORY EXPANSION 
HARD DISCS FITTED 
GENLOCKS 
RGB — VIDEO ENCODERS 



★ NEW * 
FLIGHTCASES 

(in rigidised grey aluminium) 
DIGITIZERS 
TRAINING IN ANIMATION 

AND GRAPHICS 
LEASING AND FINANCE 



Triangle Television 
(Computers) 

130 Brook wood Rd., 
South fields, 

London SW18 5DD 
Ttl: 01-874 3418 
Fax: 01-877 1029 




IN STOCK 

AEGIS IMAGES 
DELUXE PAIMT 2 (full xrten) 
DIGIPAINT(409G colours] 
DELUXE VIDEO 2 
AEGIS ANIMATOR 
* NEW AEGIS 3D VIDEOSCAPE 

* NEW SCULPT 3D 

* NEW AMI MATE 30 

# NEW THE DIRECTOR 

* NEW PAGEf UPPER 

TV TEH 
* NEW TV SHOW 
PROVIDED 

t NEW AEGIS VIDEO TITLER 
DtGlVIEW (PAL) 

MARAUDER 
DELUXE PRINT 
DELUXE MUSIC 
INSTANT MUSIC 

PAGESETTEfVLASER SCRIPT 
CITY DESK DTP 

HAIL ORDER AVAILABLE 



EVERYTHING FOR YQUft COMMODORE 



// NEW 

y LOW COST 

'Amiga LEAD 



[AL 1 



Pgr TVflwtonHon wIcJi nyiv f 14 qf fctf 



AL 2 ™ ™ ONLY£!2.?5 



AL 3 



ForCSN l Hi 
RGBL 1 1 fi COLOURS 



ONLY £14.95 



> ■:•>.-::■ ■: 

■ K •> 

> A ft A V 



AL 4 



For Granada, HiULhi 
7 plti DIN. 



0NLY£lZ.?s 




. ■ ■ 



CBM 1901 MONITOR RGB CONVERSION 

ONLY "IMPORTANT — ifajwund ¥&jr mcnhsx by 

f OO OC irmirfdpcrH.Nfnr*ay dtilwrv *kltl2.00 
LiT,T5 Ne^ Ji-r .iji^ctkm A Mb/try - add E 2 +.00" 



MAKE 
. YOUR TV 
• : MONITOR 

• AS GOOD AS 
" THE AMIGA! 



'WiSAlL tfteCfitOUMQN THE AMiGA" 
"FtJUr CQMfttfl&Ll WITH I2&, AMIGA, ATARI fTLT" 



EXPRESS 
DELIVERY 
ADDIL9B 



am fkiCIi 

■NCLLJDE VAf 



AMIGA PRINT LIMK 



COMNICTS YOUtCtM SERIAL HUNTER 
« HHS&I , TO TH E AM iGa fcY J^lhttj 
COO OC YOUR Lt+ OR 1 2 B AS PR!*IT t R BUi-F LR 



\£Mi M Tf A5W OH * 1000 Mtlh mtSfJUK: 




A 



AMIGA PARALLEL PRINTER LEADS 



1U LtNTH.ONf<.i PL Liu, IM LdhG . 
Ai DOD TO CFNTRONkT'i H UC. lMlC**G. 
AW V.O&HA HETt F M# LQAKLEt LfNCTM 



AMIGA EXTERNAL DISK DRIVE EXTENSION LEADS 



IM EXTENSION LEAD 

|H C*TH LCAti WITH DhlVF OJ.«T>Ff WITTH 



Trilogic Dept. YC, 

Unit 1 P 253 Mew Works Road 
Bradford, BD12 OOP. 
TEL-C0274) 691115 




■ FAr MAIL ORDER SERVICE ■ PROMPT DESPATCH ■ ALL PRlfEJftJl.il- INCLUSIVE PIUS 1C LW MONET 
BACK GUARANTEE Oh ALL ITtMS. SWYMENT ST CASH, CHEQUES RATABLE TO HILOGHI CT POftAI 
LJEC Fp: <::! iS *C 0 [ EXT^A : CR EXPOTiT ORDERS. R*YW l^T Ih rERLINC ONLY PLEASE. 
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AMIGA BOOKS 

KIDS AMD THE AM I G A ( Compute f ) £1 2, &5p 

Despite its title this book is for anybody who wants to learn 
BASIC. Explained in non-technical terms and with lots of 
illustrations, this is an idea! book for all Amiga newcomers. 
ELEMENTARY AM1G A B AS I C { Com pute ! ) £1 ^95p 

More Than just a programmers manual, this book is a complete 
primer in the fundamentals ot BASIC prog ramming on the Amiga. 
AM the main features of ihis 16-Bit computer are discussed, 
including: Menu Design & Display, Screen & Window creation, 
Music composition. Sound Effects, Text Display & Format, 
Speech, Sprite manipulation & much more. Suitable for 
Beginners. 

AMIGAS DOS REFERENCE GUIDE (Compute!) £l4.95p 
This book is both an easily understood tutorial and a 
comprefiensive reference guide. You are taken step-by-$tep 
through the intricacies of AmigaDOS, from creating a CLI disk 
which by-passes the Workbench to building your own command 
sequence tiles. Plenty of program examples. 
AMIGA PROGRAMMERS GUIDE (Compute!} £14.95p 
A comprehensive guide to programming the Amiga. Whether you 
program in C fc machine code or BASIC, you'll find plenty of 
information to tap the powerful features of the Amiga. Kernel, 
Intuition & DOS examples + Ref. Tabies. 

INSIDE AMIGA GRAPHICS (Compute!) £14.95p 
Exploit your Amiga's amazing graphics potential with this book. 
Topics discussed include: Using the Slitter Chip, Screen 
Displays. Animation, Windows, and much more. Program listings 
in BASIC, machine code and C 

AMIGA APPLICATIONS (Compute!) £14.95p 
With 29 different applications discussed - from Games to 
Financial programs, there's something in this book for every 
Amiga user. All the programs are simple to enter as they are 
written Amiga BASIC. 

ADVANCED AMIGA BASIC (Compute!) £16.95p 
More than a reference manual, this book is a tutorial offering 
dozens of utilities and programs - covering everything from 
Graphics & Sound to Subroutine & Library Calls, suitable for the 
intermediate to advanced level programmers, this book includes 
'Mouse Stretch' graphics program, a BASIC keyword Ref., ISO 
Printer codes, and P codes, and much more. 
COMPUTEI BOOK DISKETTES £ 
Available for all but "KIDS & THE AMIGA", these diskettes 
contain most of the programs found in each Compute! title, 
saving time and effort. 



OTHER AMIGA BOOKS 

Amsga for Beginners (Abacus) ...... — £ 12.95p 

Amiga Tricks and Tips (Abacus) . . . . - £ 14,95p 

Amiga Machine Language (Abacus) £ 14.95p 

Amiga BASIC - Inside and Out (Abacus) £ 16.95p 

Inside the 'Amiga with C (Sams) — - — £ 1S.95p 

The Amiga DOS Manual (Bantam) £ 22.9 5p 

Programming the 6a000 (Sybex) £ 22 35p 

Amiga. Hardware Reference Manual (Addison-Wesley) £ 22,95p 
Amiga Intuition Reference Manual (Addison -We sleyi £ 22.95p 
Amiga ROM Kernel Ref. Manual. Exec (Addison-Wesley)£ 22.95p 

Programmers Guide to the Amiga <Sybex) £ 24.95 p 

Amiga Programmers Handbook (Sybex) £ 24.95p 

Amiqa Programmers Handbook, Volume 2 (Sybex) . . £ 24.35p 
Amiga ROM Kernel Ref. Manual: Libs & Devices 

(Addison- Wesley) , — - - ■ — ■ - £ 32_95p 

OTHER AMIGA BOOK TITLES AVAILABLE ON REQUEST - 

Tele 0706 43519. 
AMIGA CUMANA DISK DRIVE 
CA* 354 3.5 Inch DS Drive - British Matte & the BeslXPHONE? 
(beware of cheap foreign imports) 
AMIGA APPLICATIONS PROGRAMS 
DataRetrieve (Powerful Database by Abacus Software)£ 44.95p 
Text Pro (Value-for-money Word Processor by Abacus 

Software £ M.95 

AMIGA PROGRAMMING 
Assempro Devpac 

(assembler) , £ 44.95 Assembler £ 49.95p 

SAM BASIC ........£ &495p MCC Pascal £ 69,95p 

A/C BASIC Lattice C 

(inc Compiler) £124.95p (new version) £139,95p 

PSY GNOSIS GAMES OFFER 

Ob I iterator £ 15,95p Deep Space . , . £ IS.SSp 

Barbarian £ 1S9Sp Terrorpods £ 15.9Sp 

Arena & Brataccas -£ 19,95p 

JET (Flight Simula tori OFFER 

Hottest Release! ■ Save £'S on RRP! 

JET 'rom SU6LQGIC (creators of Flight Simulator It) £ 29.95p 
+ LATEST GAMES ALWAYS IN STOCK AS SOON AS RELEASED 
TELEPHONE NOW! + Q 
AH Pnce& include P&P in U.K., Otherwise Add 20^ Per Item (Air-Mail) 
ACCESS/Ma5tert:ard Orders and Enquiries Welcome - Tele 0706 43519 

Send Cheque/P.O./ACCESS details to;- 16- Bit Software 
(dept YA> 24 Bankficld Lane, Norden, Rochdale, Lancashire, 

OL11 5RJ- {England) 




0NLY £99.95 




inc. VAT 
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FEATURES 

One year guarantee 
880K formatted capacity| 
Very quiet 
Slimline styling 
Through port 
Fully compatible 
Suits A500 or A1000 
Top quality Citizen 
drive mechanism 
Long cable tor location 
left or right of computer 




STOP! 

STOP! 

STOP! 

Why pay more? 
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high quality 
Amiga 2nd 
drive for 
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price 



„^ 63 BRIDGE STREET 
EVESHAM 
J>*WORCS WR11 4SF 

I: (0386) 765500 
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DPaintll, on ihe other hand, is a 
miraculous workhorse. It gives its 
owner one of the most creative sets of 
instruments ever available to theartist. 
The combination of the two programs 
seems to enable one to emulate the 
approaches of artists from the past 
ranging from the delicate glazes of 
Titian to the wild impasto swirls of 
Van Gogh, 

In spite of the flicker (which can be 
tamed considerably with a sheet of 
grey perspex cut to fit your monitor - 
or one of the proprietary anti-glare 
screens such as SuneorrTs 
GlareDownl2 which fits the Amiga 
1080 monitor), many artists prefer the 
interlaced mode of 300 X 400 in 
DPaintll. In this mode you have the 
vertical resolution as the hi-res mode 
plus the full 32 colours. When you load 
this mode into DigiView, it slips in 
with no change of image size or 
proportion. If you work in hi-res 640 X 
400 and bring it into DigiPaint 320 x 
400. the 640 is compressed into 320 but 
some of the 409ft colours make up for 
the loss of resolution. . so. r . you have 



what is effectively a 640X400 hi-res 
image displaying 4096 plus colours. 
Yes, 4096 plus colours since there are 
still more colours achieved with a 
dithering control. 

Let it be known that such 
manipulations don't come cheaply. 
They eat memory voraciously. Don't 
even think of the hi-res modes if you 
don't have a megabyte lucked away 
somewhere. Any more than a megabyte 
doesn't help due to the way the Amiga 
[000 manages its graphics. In addition 
to the advantages to DPaintlPs hi-res, 
the %l spare page" {hit key J) is usually 
available since it swaps in and out of 
the megabyte of Fast Ram. When in 
DPaintll you can check on memory 
available by hitting CTRL and "A", 

To summarise the previous two 
paragraphs concerning resolution 
modes and screen swaps between the 
two programs; you can load any 
DPaintll image into any DigiPaint 
and correct for a correctly presented 
image. . .or distort the DPaintll one 
for a creative effect. However, once 
into DigiPaint you cannot go back into 
DPaintll! 



Fortunately a new program allows 
you to do that, and also further 
manipulation to IFF files. Butcher by 
Eagle Tree Software, P.O. Box 164, 
Hopewell, VA 23860 USA (804) 452- 
0623 is a graphics program for the 
Amiga designed to complement paint 
programs, and digitisers reads the 
blurb on the disk jacket. Butcher also 
does Edge Mapping, makes a halftone 
picture of black and white dots, 
generates unusual colour effects such 
as positive-negative reversals, 
complementary colours, false colours, 
toning, separations, and will enable 
you to design any shape you desire for 
displaying a picture as a mosaic of that 
shape. This mosaic feature makes any 
Amiga owner an instant stained glass 
designer. You can also turn your 
images into needle point or tapestry 
designs! More sophisticated utilities 
are included. The program makes 
histograms of colour register usage, 
sorts registers, examine bit-planes and 
many more miracles, 

A final tip about DPaintll mode 
changes. It seems that you can '"change 
up" with a loss in size of the total 
image, but be careful the way you 
change a hi-res down to a low-res, By 
switching numbers of colours in the 
low r -res mode to match or lower than 
the palette used in hi-res 4 you can have 
that hi-res image as a quadruple size 
image which may be scanned with the 
arrow keys. Try working on the image 
in this magnification,then relocate it in 
hi-res using Screen Format Requester. 



Starting an Image 

Then where shall you get the images to 
manipulate? That is where our first 
Loo! comes in. It is an image grabber 
from NewTec called DigiView which 
will put any two dimensional picture 
you digitise with a TV camera using 
their colour wheel RGB filters into an 
IFF file compatible with most Amiga 
graphic programs. (The preferred 
camera with clear instructions on its 
use are discussed in the new User's 
Manual supplied by NewTec. An 
excellent article on the whole system 
was published by the technical 
computer magazine Byte in March 
1987.) We owe the file standardisation 
to Electronic Art's development of the 
file structure called IFF, or 
Interchange File Format, If you want 
to read more about IFF structure, 
Amiga Technical Support offers a 
manual called The Electronics Arts 
IFF 85 Manual for S20. You get both 
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documents and a disk. Contact Kim 
Montgomery, 1200 Wilson Drive, 
West Chester, PA. 19380 USA.) 

New developments by program- 
mers at the World's Biggest Computer 
Magazine (two pounds, four and th ree 
quartets ounces by weight - one 
hundred thirty cubic inches by volume 
and called Computer Shopper) have 
gone even further with interchanging 
tile formats. The October issue 
contained information on a Public 
Domain program which will swap 
imaues between the Amiga, Atari 
ST(SS) and MSDOS. 

There is also a new program which 
will interchange objects between 
Sculpt 3D, Videoscape 3D and Forms 
in Flight. It is called Interchange and 
was developed by John Foust who was 
the Technical Editor of Amazing 
Computing which is a very good 
Amiga magazine with a professional 
slant towards programming. These 
video programs will have to wait their 
turn in this series. 

Hand Done Images 

DigiView has brought photographic 
imaging to the Amiga user for a 
reasonable cost. There is .however, the 
rich world of hand manipulation 
imaging. The new Summagraphics 
tablets which have now joined Easyl 
with Amiga compatible digitising 
boards, make the transfer from pencil 
and paper to computer screen drawing 
simple. Having used a Koala digitising 
tablet on the Commodore 64 tor 
several years, the mouse on my Amiga 
was an awkward tool when I first tried 
to draw freehanded. The high prices of 
the digitising tablets forced me to stick 
with the mouse. 

Reaction speeds of the mouse can 
be controlled from Preferences on the 
Workbench. The surface on which you 
operate the mouse are also a factor in 
its control. Try the differences between 
a polished desktop* a regular 
rubberised mouse pad and the slight 
foam texture of some plastics which 
add friction to the pull of the ball. An 
occasional cleaning of the mouse ball 
may be needed, Be sure to follow your 
manual's instructions accurately. 

Much of the work using Digipaim 
must be done with the commands 
FILL and MODE menu Shading. You 
must trace the outline of the area you 
wish to modify by using the one pixel 
brush. This brush gets progressively 
difficult to control as you proceed with 
the drawing. You may prefer to use 



short segments of the Straight Line 
icon drawing tool, clicking LEFT 
mouse button after each segment to 
form a continuous contour under a 
steadier control The Right Mouse 
button sets the line 

Since Shading is such a powerful 
modification tool to bring the richness 
of 4096 colours to your 320X400 image 
started in DPaintll, use it fully. When 
you select Shading, the MENU line 
will display a thin long box called 
Dither Control. To its right is the 
Position Box which displays the 
position of the greatest density of the 
colour with which you have chosen to 
shade. There is a small solid square in 
the centre when you First activate the 
feature. Drag it with the LEFT button 
to the spot where you want the heaviest 
concentration of the colour. The 
density will feather out on your image 
from the spot both horizontally and 
vertically. If you want shading strictly 
horizontally or vertically, move over 
to the directional arrows at the right 
and click one of them off to reveal a 
bar inside the Position Box replacing 
the tiny square. That bar will be either 
a horizontal or vertical band. Shift it to 
place your density where you choose. 

Hidden in the command AND of 
Digipaint is a colour separation utility 
which artists working with 
autographies (handmade prints, i.e, 
silkscreen, block prints, lithos and 
etchings) will find very useful if they 
want to try three colour printing, The 
5h page manual of Digi Paint fully 
explains the above procedure as well as 
the operating instructions for the 
program. New Tec. by hiding the secret 
password for DigiPaint therein, 
requires you to keep that manual 
before you at all times. As with 
Marauder II, the tine copy program, 
one must look up a page number, a line 
and a word in the book to answer the 
question asked before the protection is 
lifted. Unlike Marauder, whohasgone 
to a built-into-the-program page, line, 
word list, KewTec's book must always 
be consulted, 

A Step By Step Procedure 

The January Your Amiga cover, Space 
Invaders, was designed on its side to be 
used as a vertical. I used a tricky 
technique in DigiPaint 10 gel this one. 
First, a grid was made with DPaititll 
and tilted into a perspective which was 
spiffed-up with the anti-aliasing mode. 
Then, it was merged from the second 
place screen of a blended blue and 



black sky made in the HAM mode of 
DigiPaint, The little space ships 
arrived and started firing their rays 
after I discovered the tricks of blending 
those pearly glass bubbles, They were 
drawn with the circle icon and 
modified with FILL and Shading. 

Another hand made image, the 
Woo Ladies is a blend using 
RubThhru in DigiPaint. The nude 
man was digitised from a large 
charcoal drawing, The ladies were 
duplicated and modified from a 
pa in ling of one lady done using the 
Aegis Paint program. They were 
loaded to DigiPainfs 320X400 and 
from SWAP copied to the back spare 
screen. Using Rub Thru from the menu 
the ladies were re sealed through the 
black front screen by using the oval 
icon. Later, in a similar manner, the 
man was revealed onto the front screen 
with a free -form use of the large spot 
brush. 

Balloon Landings started as a 
DPaintll perspective exercise in 
HIRES using 16 colours. Half or these 
colours were used in a spread of values 
for the browns and half for the blues, 
The range for each was then used to (ill 
the perspective grids. Later, saved and 
transferred, the 40% colours of Digi- 
Paint HAM added the fiery colours of 
the Landing pit and the cool colours of 
the balloons. Note the balloon high 
lights done with the combination small 
square density placement of Shading. 
The enlarged pixels of the balloon w ith 
its pixel people in the foreground are 
purposely enlarged with Butcher to 
contrast with the tiny pixels of the rest 
of the distant balloons. 

More ways of using these two 
programs together continue to suggest 
themselves. If you have any difficulty 
in understanding some of the more 
complex operations discussed in the 
use of DigiPaint and DeluxePaintll 
may I guide you toward the interactive 
tutorials published by RGB Video 
Creations, 2574 PGA BlvecL, Suite 
104, Palm Beach Gardens, Florida 
33410. HB Marketing of Feltham, 
Middlesex, U.K. should be handling 
them soon. They call the series 
Deluxehelp and have already 
published disks for DPaintll, and 
DigiPaint. Soon to come is 
DeluxeHelp for Calligrapher. Down- 
the-road-a-piece, using the same 
tutorial interaction, will be programs 
for Pagesetter, Photonpaint and 
Express Paint, Your Amiga will be 
exploring the last mentioned third 
generation (post DPaintll) painting 
programs in the near future. 
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LEISURE SOFTWARE 



Bla-ckahadow 


£15 


Ctiessmasior 20OQ 


£18 


Dark Castle 


£11 


D-oren dur Gl tlw Crown 


£23 


OeSitroyer 


E1B 


Flight Simulator II 


£31 




£19 


Insanity Fight 


£19 


Jnxttr 


S.19 


Karopigruppe 


£20 


Krng oFCfticago 


?23 


Marble Madness 


£15 


Wertflrtary Compendium 


£11 


Obi iterator 


£1& 


Pons of Gal I 


£30 


Return to Atlantis 


El 3 


Road Wars 


£11 


Shadowgjitfi 


El 3 


Slaygun 


£19 


Star Wars 


£ie 


Test Drive 


£ia 


Thfl Pawn 


£17 


Xenon 


£16 



Business Software 

Intel litype (Typing Tutor) £215 

IrHrtt CAD £50 

Maxiplan 500 EM 

Maxipian £1)0 

PlQ Write £70 

Superbase Personal £90 

Supe^tHftst Professional £250 

Text Pro £50 

Tlirj Works £121 

XCAD £*3d 

Hardware 

Am*ga ASO0 M*0*»* 

Amiga A2O00 Phone 

Cumarka 3,5" DISC Dri« £125 

Digi-Viaw 2.Q £160 

A500/A2QOCI Digivifcw Adaptor £30 
JinerRid (remove inlexlace flicker) 11 
Amiga Primer Lead (Slate model} 15 

ASOOQenick £570 

SoundScape Sampler £90 

R.JtLjregourKl Sampler £170 

Porfocl Sound Bemp*er ETO 

A 1084 MOnMOr £2W 



Utllltl&a 

CLImata £32 

DavPacAmiga £41 

Lattice C V *.r> £iflO 

Marauder 2 (Cooiar) £30 

Mirror Hacker Pack £40 

Project D £30 

NEW PRODUCTS 

BMX Simulate* £12 

Bubble Bobble £16 

Carrier Command £ig 

Deluxe Productions £65 

Dungeon Master £1fl 

ECD £19 

! ill: FftOfM 

Ferrari Formula 1 £24 
Grid Iron [American Footbail* £24 

Jet (Sublogic) £*Q 

Predator £19 

Stnke Forge Harriet £1fl 

UM5 £19 

Wrzoall £15 



SOUND St GRAPHICS 

Aegte Vitfao Titler IflO 

Del ujjfe Painl II £60 

Deluxe Music £00 

Deluxe Video 1.2" £53 

Digipainl £15 

Director £60 

Dynamic Drums, £35 

ProVtdeoCCl £130 

Sculpt 3D £70 

SoundScape Pro MIDI Studio £141 

yideoacepe 3D £120 

Book* 

AmigaaDos Manula £23 

A mi§a Prog rammers Guide £115 

Hardwaja Rfiferarvce Manual £23 

tnluilion Relerence Manuel £23 

Kickfttan ftL^e £12 
Programmers Guide to 1he Amiga £24 

ROM Kernsl: E*OC £23 
RDM Kernel: Libraries & Devices £33 

r38™ USflrs Gu ido £5 

AmigaBaaic Inside 4 Oul LI 6 



Starboard 2 - probably the best memory upgrade lor the Amiga Series 

Wny do we ihink the starboard Is ihe b*si memory board on tte Amiga? Well, lirstly you can 
use it On all 3 modols o* Ilia Amiga (There is an A5O0 and an A 1000 varaion of the Starboard 
and you can gei an A30QO adaplor oi either version IT you upgraded. You can nave rtrsions 
with OK. 51 2 K. 1MB or 2MB RAM r and each version is upgradeable bo you can use your own 
HAM cnips If y<xi like. There is also Hie Option to us* a 6SS81 maths coprocessor, partly checked 
RAM, "Slicky" RAW- Disc and onboard cIock a no there ss also a hard disc com roller to fit inside, 
the Slefboard at under £100 due oui: Aoon. You can also have upto A Starboards- connected togelher 
to make upto 9MB Tola I RAM. 

This is just a bnel dftSCtiplion of what Ihe Starboard can do. phono or write for more detailkB 
and pricing. 



Personal Callers All Prices Include VAT A Delivery to UK 


Mall Order Address 


Welbeck House (69 Loughborough Rd), 


MFC SOFTWARE 


West Bridgtord, Notlm. 


72 3 Julian Rd. + W*st Brldfr>rd, 


(Mon-Frl: 12 - 5.20 other times by appointment) 


Nottingham NG2SAN 


Tel: (0602) B2fi1M/45511* 



1 0 U n branded 3, 5' Discs El 1 
In Storage Box £13 
10 Branded Discs £18 



Publishing Partner Professional 

Tne baa-1 DTP Program mH on ihfi Amiga, nolhinsi else comes olose. 
WftVe bean us*mg, a reduced version on tne STS Tcrtha last B mofiltl* 
Oktwts bntjn ngChing liny good on Ihe Amiga, unlll oiOW! 
ElSfJ 



' AMIGA 
k SOFTWARE 
% SPECIALIST 



TITLE 


OUR 


■Qolden Path 


19.95 1S.» 


HRF PRICE 


Gnrjme Ranger 


14.95 11.50 


Auto Je*el ' 


24.93 te.SQ 


Grid Siaan 


14,94 10.50 


Aitan 3lnke 


1B.9S tS.UO 


Goldruoner 


24 95 1A.S0 


Adv C-cai Snl 


Z1.S0 


Guild □! Thieves 


24.99 18.50 


Artie fox 




G a i ri srin 


29.a* 21.50 


Ar«oNs Tomb 


2B.75 20. SO 


Hittti Hiker 


29.99 21.50 


Ar-Sna/BraluCus 


34.95 24.75 


HollywOrjdl HijinH 


L^.99 21.50 


Arahon 142 


29.95 21.iO 


Hollywood Poker 


19.94 15.50 


Backgnrnmon 


7.50 


Hardball 


24.95 1S.50 


bai dt TflJ* 


/ ■1 !«!■ 1H 


Haner 1 A ? 


24.99 12.00 


Borrowed Time 


24 99 12-00 


H.R. 35 


S.95 7.50 


E-iir<:n.i{:r;ir:y 


34.99 24.75 


Infidel 


29.99 12,00 


Bflrba'iai:; 


24 IB- 50" 


Fndonr ^porfs 


19.50 15.M 


Bailee CI Power 


59.9.1 2*. SO 


Impatl 


14.95 9.75 


Elallyhno 


29.99 21.50 


inaenjghlv Fight 


£4 95 19 W 


Batklash 


'9 95 15,50 


Jump Jef 


9 95 7-» 


Bali Raider 


■fj 15.50 


Jewel Q1 D;!rkn^!;n 


19.95 15.50 


Brainstorm 


9.95 7.W 


J mater 


!"■ 1H 


Elrjnc Cruncher" 


14.95 11.50 


I \y.\i\w Mil nig 


9 95 7 JO 


BiHle Thru Time* 


9.95 7.50 


Kingr; QlktaI Pack 


24.99 lfl.50 


Cray Cars 


24.50 18.50 


^ rtasimodo 


9 95 7.50 


Sfjvnn CMies Gold 


29.95 31.50 


Kampfgruppe 


?9!Kl 21.50 


C 1 JHL'i<:r Farlory 


9.95 7.50 


Kara.lt; K»rJ 


19.95 15.50 


tdt l hroais 


^•99 12,og 


Kb rale Kd 2 


£4.95 lfl.50 


Cn»ll?rbgHr 


9.95 7.S0 


K a rung Gran Pnx 


9-95 7.M 


Dharnpiunsh ip QrjlF" 


34.99 24.75 


Kni^hL Ore 


24.95 IS. 50 


ChesimBsler 2EK0 


24.96 16,50 


Ksng 01 Chicaqo 


i9.99 21,50 


Chess i1he Art Of> 
Cahlbrnia Onmrs" 


24.96 1B.50 


Kihstart ? 


9-99 7-50 


24.99 1B.50 


Leather Goddess 


29.95 21.50 


Darlc Castle 


24.95 1fc.5D 


Leksure- Sui1 Larry 


2*99 1B.S0 


Dr-^nder C'o^" 


29.95 21. Ea 


Ltindrrbrjiarrl 


24.95 16.50 


Diablo 


19.95 15.50 


Lrllle COnipul^r P 


34.99 24.75 


Defa Vu 


29 95 21. 5P 


LeviBtihan 


19.95 1$.5Q 


Dpmrjli(ion 


9.75 7.H 


Lurking Hnrro* 


24.95 1ft.S0 


Dr Fruil 


9.95 7.50 


Merceinary 


24 95 13.50 


Deadline 


29.90 1?.00 


Mfj^h Brigad^'' 


29.99 21. hti ' 


Bc*p Sp^re 


24.99 1ft.5a 


MindShaidrjw 


24.99 12. DO 


Earl Weaver Dasrlrjll 


24.95 1A.50 


Mrnd ForoMer 


34 9$ 24 75 


EncTiai^ 


29 99 12.&> 




21.70 1*75- 




19 95 15.50 


Moon Mia! 


29.95 21.50 


hOOTbah Fonuries 


?4 & lfl.50 


Marble Madrwsa 


?1.50 


Fawn Fl6* 




Mo-.sn Trgp 


14 95 11.50 


Faery TaU; Aiiv 


49.99 32.50 


Mean 1& 


29.99 21.50 


Feud 


9-99 J-W 


Mi^ion Elevasoi 


l& &b lfl.50 


Fiyhl Rirr. ? 


49.99 32.50 


Les Vegas 


9.95 7JC 


FhibJ Trip 


9.9b 7.50 


Ninja Million 


9.99 7.50 


Firepower 


24.95 1S-M 


Nord and Berl 


?fl^5 T0.50 



One Qn Qix? 

Ogre 

Othello 

Phainna 

Ptianlaaie a 

Piarvetlall 

Piutos 

Poi La I 

Pawn 
Roadwa ra 
Roadwar 2000 
Hocky 

Fled Otlooer 
Spa<:^ Qtifl*i 
Spaxe Battle: 
Sp^iBreeKer 
Spacf! Ranger 
Sky Fighter 
SuKptmctad 
Super Huey 
iu^petl 
Sofceror 
Sl-alirjnlaN 
Stareros 
Star Glider 
Sii*;ni Service 
Silicon Drrrims 

Sharijgwg^te 
Space Pon 

Smtwd Throne Falcon 

Sinhari 

Shanghai 

9ea SlalKer 

^irikfl- Force Harrier" 

Surgeon 

S.O.I. 

Strip Poknjr 
Stnp Pdker 2 
Skv^ahl 
Sw-::-npEr 
Rass TiineK 
Tes1 Ori^e 

Thai RfiKi r g 
Time Bandits 
Telna 
Trinity 
Terrorpodi 



29.95 21.50 
^4.99 lfl.50 
9.95 7.30 
9.75 7.50 
2:4.99 lfl.5U 



WW 
14.95 
■i4.99 
24 95 

i9 ?.7* 



12.0D 
11.50 
12.00 
51.50 
15.50 



2-' j'J 1S.50 
!> 9^ 7.50 
21.95 16.50 
?9 9?J 21.50 
9.95 1.50 
29 99 12. EH 
9 09 7.50 
14.95 11.50 
29.99 1200 
19.99 15.50 



29.99 
29.99 
.'!l -Jh 
29.95 
24.95 
VA Ub 
19 95 
«4 9S 
2 A 95 
19.95 
29 95 
39 06 
24.99 
2g„99 



12.00 
12.00 
12.00 
12-00 
13.50 
13.50 
1U0 
11.50 

15.54 
21.50 
24.75 

ia.5u 

12.00 



49.95 32.50 
29 95 21.50 

9.95-7.50 

14.95 11.50 
19 9!; 15- 50 
24.99 12. M 
24.95 lfl.50 
9 95 7.50 
19.99 £16.50 
19.99 15.50 
34,99 12.00 
71.95 16.50 



Temple OI Apshal" 


24.99 16.50 1 


7??n 


19.55 15.50 


Ullima 3 


24.9S 10-50 


Liniviled 


29.95 21.60 


y.M.S." 


24.95 15.50 


Vaders 


LBS 7.50 


n*-rr Grimes" 


24.99 16.50 


VV'.!?.k: r Girames 


19.95 15.50 


Winter Olympiad 


19 95 15.50 


Wtneea 


29.99 21.50 


Work: fiam^n" 


2199 1B.5D' 


Wiahbring^-i 


::•'!> !.)!.' 21 50 


X-enon 


19.99 1S.60 


Zones 1-3 


29 99 12.00 



At! prices marked * will be 
shipped on release data. 

All our prices include VAT 
and Ffrst Class Post. 
Telephone 

(0753) 682988 

For personal service please 
make cheques payable 1q CL1K 
and send to: 

CLIK, UNIT 1, 

WILLOW SEA FARM, 

SPOUT LANE NORTH, 

STANWELL MOOR, 

STAINES, MIDDX. 

TW19 6BW. 
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□ AMIGA PRO SAMPLER STUDIO 



* * L-fji iiLEHJry sound wmj^l^j ayatea a: a raLaUG 
price. 

4 All the usla] T&saursa of a Huejjlifg flymdm pt'js 
■Any mm. 

+ ltiO% machuw codu suftiran for raJtune FiindblQiua. 

# Hires sazfljlu ucliting 

* ltaJtij» IhvhJ idcUh-k 

• FiLifc avBdm ff? format 

• A:1jiidUfalB macijaJ.' iuruxsialK rwoni tr£ ta*L 



"tfLriaiile E4IDPJS rato sUHl ftoyfeacfc spwd 

Separate icnll Bus nnfm window plus hesl 
runjcdon nth MR windows isr Cjib accuTiiJ* a-lttin^. 

Mantwirt e&i&patlhlfl *tth many ift^flr BoftwET? 
jjftiruT nin: caii Da ueed within tfh&r diubIe 

:lLili1fefl. 

amrsc. ctijtf. ma, clear phie c*^ 1 " *M iacflitea 
MicretfTiiOfi and iuw uuwl \ff Jacked Din 

iXinHBAUQUB-. 

1 3D stint nr ficod wmreform Wjwe editor to desgn 
yair owETravciriiiMii!-; or atfr Jst HDStir^ anus. 



ON1Y £69.99 COMPLETE SYSTEM, PLEASE SWE MOO/lOOO/aOOO 





□ DISK/STORAGE 
BOX OFFERS 

• DD*0 holds 40 Lfti* disks locfcaile. 

ONur £6.99 

• DDBO holds 80 S*&" fllste loctabte. 

only £8-99 

• Disks - 3ft" D/DS/D. 

• Tbp quality, bulk packfld with 
cables. 



Q DATA/SWITCH 



only £22.99 ion 



EG. 



• VB typ? cctiittct rtrc printers to we fiampufcar 

• CentKHie* :^viL£i:b::i£ or 38333. ( StitiU J aiDaactccE 
I 25 riii ) pJaus state 

ONLY £24.99 

4 ABC typa conA## tnwt pruuars to ontj nnmputar 
(nr visa wuj. 

• CeotrocKS o? ooiuiKtiMiH. 

ojuly £34.99 

• l nL-r":^i.L motor Snartjc 

• Khars duo Printer btftmwn feu- wmpjtoni 

• A-ji«=.m iwUcnuif! D5 new! b leave ywz campAjr 

• senaJ ur {^iicramla& otmD&cDoiifl plnoA? sate. 

only £79.99 




cranio z 




□ i 

• SUSP 

• ibfp m 

4 A aupe 

• ] »C 

OM1 

ADD I 



□ DATEL JAMMER 



lb acropleoWftL the Sample Studio the Date] 
Jammer iJlvfls you a 5 oct&vs te^yboard to 
p]ay and record ywif sampled Bounds 

• £ and 3 note cjhr:rds. 

• 4 track eequsnwr up to 
events. 

• Tsmpo and Baat Controls 

• Mixer Controls on Instruments. 

• Load and Save sftqiMiice. 

• Woriis on standard TIT file Bounds. 






ONI 



J EPROM 
PROGRAMMER 

• Easy to use. h&dy efficient Bppom 
pro£pammer, 

• Programs S764/g72!ifl/27256/ Eproms. 

• Programs l£.5v «r 21v. 

• NM0B and CMCti 

• Load and Save Fl^ Junctionii. 

• EIEX and A0CII Dump of Manuory. 

• Mrt.i ch-iveiL Prcgpua features H1AWK, 
RRAl! B:iRN <u id VERIFY funtficaiF: 

• Zero PtiK* iLflc-rtion socket 

• AB00/3000 w JWO modal (pkiafie speedy) 

ONLY €39.99 COMPLETE 

QROB OTAR M — mil Function - S Axis Movement 

• Games wltn Acoea&ori&e mclurlng ^FLn^w' 
JawE, Magnetic Attachment, Sbfltffll 
4 StaoQizniig Suotion Base Legs. ate. 



□ PRINTER CABLES | 

• 85 ptn D 1 to 36 way Centronics 
pajaJlel lead, 

• A 500 or 1000 please state. 

• l.Sm length. 

ONLY £7.99 

• 25 pin 'D 1 to 28 pin L B H - serial 
prinl^r lead. 

• A500 nr 1000 - please state. 

only £7.99 



Expire the fas^nating scleciM of Rolwcifl& 
with titift full feature Robot- Aphi. 



# Hunfian like dexterity ■ wsth 5 Axis of 
monsmant it is bo verflatile. It can mansp- 
ulat# small o^jecte with amazing ability. 

# RafiHy oontrolJed using £ Jc-yatictB (any 
9 pin type) or connact to your Ami^a 
with our inteHaaa i Software tfl gtvfl 
OomputeJ'/ftobotac control ( Bee Intarface 
offer). 

□ INTERFACE OFFER 

# Unique Softwape/Hardwa^ package ta 
allow you to interface your Am^a with the 
fiobotarm. 

# Train mcda allowa you to ^tore and then 
repeat movement eequ&ncss- 

# Very ftasy tsa use. 



# Uses 4 HF2 bftttenss ( not supplied ) sc 
power motor nrioveoient so usee no mi& 
pu^er power; 

• Beif oonlained, rea<^ r to use (escflptl 
JoyEtioltB). 

only £39.99 



Hub Interface i£ net needed to u&9 £h* 
Hdxrtarm tmt, interfacing with your 
has ^eat poBfiLbliJaes. 



ONur €19.99 

COMPUTE WITH CABLES. 




Inger' 
pvsJ Scoop, 
etc. 





□ EXTERNAL 3.5 DISK DRIVE 



uss toe 
^our Amiga 



# annilDB extra lav pratUs unit - imJy ! : ' km^l 

• Tbp quality HEE ddiw maab&riLEm. 

ft TTiK^Tipsci iUlnwi.i ilai^wiiing utim dri™ 

V A Eupsrtij" s^'JEd caaa flnlHiud Id ihlI£i colours. 

V Fully accpatinJs 

# 1 .11: rin :uiL^;:l :iL|Ku:iLy 

• Good tooftb cat)* fa? positkrnzid en ywir daflfc ate 



• Ttltu fur fnr hh^ - twtfnr* you bjy adrhra. 
pd&iK Kinpire tie j&Uuras - Lfiii, drftra hes m 
HEC drive unit itfnl is in ;l imptjrti 'im.lvii^ 
maoy arjCs availabk art bmh bo a price 4Ed asl Id 
a rtarviflpd. Don't ap«>:J a fbir pounds Ism Bod end 
up trth Tufculflh" - aod rememter pour -are buying 

• Gbmpl&te no mora tc buy 



ONLY € I 1 4.99 POST FREE 

ADD (£6 for Courier delivery if required). 




□ 51 2K RAM EXTENSION • A500 

• Available with/without calendar clock option 

• Simply plugs internally into ft ASQQ slot 

• Swftch in /out with switch supplied 

§ Pitted in minutes - w soldering etc. 

t With calendar/clook onboard time/date automatically booted 

• Battery backed to retain time/date 

ONLY £79*99 FOR STANDARD SI IK CAM) Off 

ONLY £89*99 FDR VERSION WITH CLOCK/ CALENDAR 




□ MARAUDER II 

• Quite simply the best disk copier available for the Arnica 
(ifln&dela) 

J Suparfaflt diftk copier will copy almost any 






□ MIDI MASTER □ G RABBIT 



ONLY 



Rill Midi Interface for ASOO/ 
S000/1D00 (Please state model) 
Compatible with most leading 
Midi pacfeiges tine, D/Music) 

Midi In - Midi Outs 3 - 
Mi di Thru 

Fully Opto IsolaJted 

No need to pay more - 
Rill Midi standard 

£34.99 



• Grabbit is a transparent Screen Grabber 
program 

0 Always there - simple key operation 

• Drives dozens of Printers 

• Requires only 10K Ram 

• A true productivity tool! 

• Ver^f quick operation - does not require 
screen on during printing 

• Free 'MYTIME 7 ' program 3etsyou update 
your own colour palette preferences. 

£21.99 POST FREE 



Mouse driven 



commercial disk 

Q Frtead^y user Interface 
througJiout 

JGoiDpJeterj compatible with Amiga 
ifull^askinj system 

□Swfl itecsrypte many encoded programs 
iKtodlflj D.Print/Tidflo,/ BaM/Music/Il 



J SpeciaJ 'Strategy Files' cope with even the 
most advanced protection schemes 

□ Supports upto 5 drives simultaneously for 
multiple copses 

IJ Regular updates available we always 
ship the latest 

□ Fast operation - frptealiy around SO 
seconds 

□ USAa top selling copier 



ONLY £29.99 POST FREE 



ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS 

HOW TO ORDER .... 



BY PHONE 




078BE73815 
24 hr Credit Card Line 



BY POST 




Send tihkX|u&i/FE]i» madH 
payable to "Date! Electronics" 



BY FAX 

0782 264S10 

UK ORDERS POST FREE - 
EUROPE ADD £1 
OVERSEAS AflD £3 





LECHOI1IO 



8/9, DEWSBUBY ROAD, FENTON INDUSTRIAL ESTATE, 
FENTON, STOKE OB TBENT 



SALES own 

078S 37381S 



TECHNICAL ONLY 

07sz warn 
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Sculpt 3D 

An innovative graphics package that takes a lot of the 
hard work out of drawing in perspective 

By Mary Branscombe 



The Amiga's famed graphics 
capabilities have always been 
renowned. AM machines in the 
Amiga range have a number of high 
resolution modes available, and with a 
minimum of 512K in modem Amigas, 
it is not surprising lo sec a number of 
really special graphics packages at last 
becoming available for this powerful 
machine. 

Sulpt 3D is an interesting package 
in that it is not a purely art based 
package, neither is it a typical design 
package (for example CAD). Sculpt 
3D enables the user to draw on the 
screen in freehand, but in any one of 
three projections (as is common with 
technical drawings). It just about 
allows photographic control over the 
rendered image, by positioning 
"lamps'" at certain places (either on or 
off the screen) thus generating literally 



thousands, perhaps millions, of 
possible shades and depth changes. 

What is Sculpt 3D? 

Sculpt 3D can best be described as an 
interactive solid modelling editor, 
combined with ray tracing software to 
generate very realistic images on the 
screen. This means that Sculpt 3 Dean 
be used to construct a computer 
simulation of any solid shape you care 
to imagine. There isn't any 
conventional parallel I can use to 
explain the design process 1 but 
something in the vein of "carving 
shapes out of solid air" will probably 
do. 

Details are something Sculpt 3D 
takes care of quite well - shades, 
shadows and perspectives are all 



handled by the editor. Because the 
drawing is created on a three screen 
"board" on the screen, painting a 
picture must be methodical and 
planned - you will have to work out 
things such as depth and angles for 
yourself, but hidden line removal and 
perspectives can all be handled. 

First Steps 

The most important thing is to make 
sure you have a backup of the disk up 
and running with a copy of the 
Workbench. If you have a 512K in 
order to reach Sculpt 3D\s unstated 
minimum of one Megabyte, you can 
use Sculpt with a 5I2K Amiga (for 
example, a basic Amiga 500) as I have 
done, but rendering images, drawing 
screens and using the high resolution 
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modes are made much simpler when 
using this package on an Amiga with 
the one Megabyte upgrade, A dual 
drive is also a boon as there is some 
disk swapping from lime to time. 

Once you have booted up the disk 
and you are inside the first level of 
Sculpt 3D, you are presented with 
three windows, which is called "Tri 
View". This is a necessity as a 
computer can only represent images as 
3D on a flat 2D screen. In order to 
actually draw in 3D, you need to 
display images in orthographic 
projection, hence the Tri Viewers 
approach of front, sides and top view 
that form part of the complete image. 

Each window has a series of 

gadgets that are used to reposition the 

image in each view, each w indow has a 

blue cross, and within each window 

you can zoom in or out of a picture 

thus rescaling the image to your own 

size, Naturally all windows can be 

resized to accommodate larger or 

more detailed drawings as and when 

necessarv. 
-■ 

If you have enough money, (i.e, 
one Megabyte or more), you can run 
other packages at the same time. 
Sculpt 3D supports the Amiga 
"Intuition" multitasking environment, 
so it is possible to run a wordprocessor 
or a few tools from the workbench or 
any other desktop alongside Sculpt 
3D. I have found that it is a good idea 
to have the '"Notepad" and a 
"calculator" 1 in the RAM disk as you 
draw, 

A word of warning though, Sculpt 
3D is not fast. Because of the very 
complex drawing calculations being 
performed, running a wordprocessor 
at the same time as Sculpt 3D will slow 
things down even more than normal. A 
standard ray trace of a conical 
pyramid (i.e. a simple object) will take 
a few minutes to compute but with 
something a little more complex (like 
the famous byte by byte juggling man 
demo) these can take literally days per 
frame. 

However, if you have had any 
experience of technical drawing, then 
you will find Sculpi 3D\ approach 
delightfully simple, 

Menu Operations 

Most of the commands issued to 
Sculpt 3D are made through the use of 
icons, windows and pulldown menus, 
To make the menus visible, press the 
right hand mouse button down and 
hold it down. The menus show up 



(typically enough) as a bar along the 
top of the screen as PROJKC l\ HDIT, 
TOOLS. OBSERVER, and WORLD. 
To see more of the menu choices you 
move the pointer over the word in the 
same way you would by operating 
Workbench, 

Probably the first thing you will 
want to do is load in a picture that is 
ready made for you to play with. 
Sculpt 3D has a few. but not many, and 
the few that are supplied on the master 
disk are very simple examples of how 
to design simple objects like the coffee 
cup or the small house. 

A "scene" 1 * consists of separate 
entities such as "lamps**, il observer'\ 
lt world M and "objects". You can load 
in all of these or only one of them if you 
like - personally at this stage it is good 
to load in all items bar the "lamps" 
information. Try and experiment with 
single light sources to see how effective 
the shadowing system really is! 

It is now po-ssible to go to the Tri 
View and have a look at the complete 
image of the house. By altering your 
position and relative distance to the 
house, you can walk around it, and 
even go inside the house - with a little 
care! 

The backgrounds are interesting in 
that Sculpt 3D actually draws shadows 
in perspective, but should you want the 
idea of perspective made really clear, 
you could always use the checkered 
pattern supplied (as part of the 
package) as a floor or even as a "sky". 
Some really weird effects can be 
achieved by using both with mutually 
opposing checkered patterns, so they 
meet up somewhere on the horizon - 
it*ll screw up your retinas, but what a 
nice way to go! 

The concept of having a lh sky' + on 
the screen is an interesting one, in that 
it is a horizon bisecting the screen 
somewhere in the middle. This can be 
allered so that the line appears more or 
less anywhere on the screen so the 
eventual surroundings are very 
spacious to begin with. 

Of the supplied "tools" Sculpt 3D 
has for drawing, there are many for 
d is to rung basic shapes, so, for 
example it is very easy to create lovely 
rolling hills on a surface by creating a 
" L disk" (a circle with no depth) and 
then rip up a few chinks of "earth" by 
pulling it out with a "magnet". This 
has the advantage of making shapes 
very natural, and if you want 
undulating shapes (perhaps for the 
features of a face) then this is a very 
useful tool. However be warned - this 
is probahly the most memory greedy 



and time consuming task you can give 
to Sculpt 3D to calculate. 

Naturally there are other tools that 
enable you to distort shapes. Out of the 
other gadgets, the most interesting is 
the facility to naturally curve a shape 
(ideal for rounding off ends) and for 
extruding (similar to the magnet - but 
this time the "extrude" tool first 
performs a fill operation, if possible, 
and then duplicates the selected object 
and then links the duplicated and the 
selected object). For these operations 
the "dragger" is used in one or more of 
the Tri View windows mi that you can 
create tubes, poles, blocks or any 
upright or flat regular shape. Even a 
high-rise block can be made from an 
extruded slab. 

But the shape distortion tools are 
not all that Sculpt 3D has to offer. The 
Observer tools are also very useful 
because they can alter the overall 
image - as if you were looking at the 
whole picture and not just specific 
items {as you are doing w hen just using 
tools), The Observer Painting Mode 
sets the observer to paint mode thereby- 
enabling you to cover a face with a 
single colour without using shading or 
depth effects. 

In this mode, shadows arc not 
rendered. Because Sculpi 3D has to 
calculate the effects of these on the ray 
trace, leaving out shadows (at the 
initial design phase) is a quick way of 
producing an image after its wire 
frame draft. 

Snapshot Observer Mode sets the 
observer in a mode which creates a ray- 
traced image which excludes the effect 
of shadows, The time taken to produce 
ail image is proportional to the image 
size, so small images can be produced 
much quickly than larger images. This 
is something to bear in mind when 
drawing out an image - do you want a 
large image full of detail that takes five 
minutes (and probably longer) to 
compute, or do you just want the 
general picture (thereby cutting the 
compute time down to a quarter. 

On the Amiga there are different 
modes that enable the user to specify 
different resolutions for diiTerent 
applictions. While the High 
Resolution mode (600 X 600) utilises 
the best Amiga graphics, some very- 
impressive effects can be rendered 
using the Low Resolution modes - if 
HAM Graphics are used, they are 
displayed in low resolution mode, 

Sculpt 3D gives you full control 
over the screen interlace. There is 
adequate support for adding bit planes 
with any screen mode - adding bit 
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planes means that the number of 
colours you select arc raised by the 
number of the power of your hit 
planer So if you are using a hit plane 
number of greater than 12, then Sculpt 
3D will give you the option of saving 
an RGB file; 0 is the default state 

Using Sculpt 3D 

This is a very impressive package and 
although it is not easy to use, it is 
certainly worth sitting down for a 
month or so and really getting to grips 
with the complete package, 

I would ■ not really recommend 
using the package with a 512K Amiga 
- a megabyte is a necessity should you 
want to start drawing more complex 
shapes and patterns using the higher 
resolution modes and the HAM mode. 

Sculpt 3D is an innovative drawing 
package which, for once, actually 
enables the user to draw very 
impressive pictures with a reasonable 
perspective calculation system and a 
very impressive and easy to use 
shadowing system, The sad thing is 
that the Ray Tracing computation 
time takes so long! 



Riiy Tracing is an innovative and 
fairly new idea; you do need a lot of 
memory and processing power and the 
time required to generate just one 
simple ray trace is phenomenal, so be 
prepared to wait around lor a few 
hours if you arc drawing complex 
images consisting of many elements. 
Small wonder why the package is 
supplied with a "caution Ray Tracing 
in Progress 1 * card to put on your 
keyboard while the machine is 
calculating your picture. 

I have been using Sculpt 3D for 
over four months now. Initially my 
attempts at drawing were pathetic, The 
concept of Ray Tracing was new to me, 
and I must admit the whole idea dazed 
me. After all. a drawing package with 
isometric calculation, shadowing, 
perspective, rotational and a spacial 
distortion system seemed too good to 
be true. Certainly I have never come 
across these facilities on a sub-£lOOG 
system - a DEC workstation perhaps 
(you know those lovely ones that 
support GPX, . ,) but not an Amiga 
1000. 

My only gripe is the sluggish way 
the package responds to calculations, 



and I know this is because the Amiga 
has "Intuition 1 and all the other 
software tools up and running, but it is 
very slow. I am playing around with 
the 68020 maths processor instead of 
the 68000 in an attempt at speeding 
things up and I will get back to you 
when something more coherent comes 
up- 

Anyway, if you just want 
something to paint with, then do not 
go for this package. It will not have 
anything additional to offer than 
DeluxePaint or Digi Paint which can 
be bought at considerably lower cost- 
Drawing in 3D requires consideration 
and plenty of planning, but if you're 
looking for the very best in 3D art 
packages, Sculpt 3D is certainly worth 
recommending. 

Tonchfine: 

Name: Sculpt 3D. Machine: Amiga 
512K. Supplier: Byte By Byte, 
Arboretum Plaza 11, 9442 Capital of 
Texas Highway North, Suite 150, 
Austin, TX 78759. 

In the UK: The Amiga Centre Scotland, 
4 Heart Street Lane, Edinburgh, 
Scot/and EHf 3RM. Tel: 03 J -557 4242. 



TRYING TO USE YOUR COMPUTER?. . 

COMMODORE 
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Send this form nil h viiur remit lance to; 
1NFGNET LTD., 5, River Farft Emu, 
Berkbffmsted, Herts HF4 1HL 
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► 

Abacus 

We take an in-depth look at a word 
processor and a database from Abacus 

By Gordon Hamlett 




Abacus have released two 
packages which can usefully be 
reviewed side by side, TextPro 
is a wordprocessor and DataRetrieve a 
database. The UK price was not 
available at the time of going to press 
but the US price for each package is 
579.95. 

Textpro 

Otic of the worst things about being a 
writer is when somebody gives you a 
blank piece of paper and says Wtit0. 
Modern technology has replaced the 
paper with a blank screen but the 
feeling of helplessness still remains [ 
thought that nothing could be worse 
than this emptiness but on first loading 
TextPro. I was in for something of a 
shock. The first [lung you are asked is 
how many pages you intend to write. It 
is had enough not knowing what you 
are going to write about without being 
asked how much! AM creative ideas 
flew straight out of the window, 



Because the Amiga can run several 
programs simultaneously, TextPro 
needs to know how much memory to 
reserve for your work, Logical I 
suppose but somewhat unnerving all 
the same. In practice, you can just hit 
the default unless you are likely to be 
doing anything unusual. 

There are all the usual features 
found in wordprocessors. The 
packaging makes a great play of 
professional features such as 
justification, headers and footers, bold 
and italic scripts etc n etc* but 1 would 
be very disappointed if any WP 
package in this price range did not 
include ihern. 

All these features can be controlled 
either from pull down menus or via the 
keyboard. There are four main menus 
- file, edit, style and formatting. The 
menus worked well and were largely 
self-explanatory so lhat flicking 
through the instruction manual was 
kept to a minimum. Good points for 
simplicity. 



Missing Features 

There were a number of features 
missing that I would have liked to see 
included and some quirks among Lhose 
that were. As a journalist, lack of a 
wordcount was immediately apparent. 
There was also no facility to link files 
together when printing so that each 
chapter of your novel must be run off 
individually. There is no spelling 
checker which may be bad news for 
some people, especially as it seems that 
spelling is no longer taught in schools. 

Quirks include the automatic 
hyphenation - I found that I had to go 
back and make too many corrections - 
and I would prefer that this was set to 
off rather than on, initially. The search 
and replace function only highlighted 
the first letter of the word or phrase 
rather than the whole thing. On one 
occasion, the word 1 was looking for 
was hidden under the requester box 
asking me if I wanted to look for the 
next occurrence. As 1 couldn't see the 
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current one . . . These arc just quirks 
though. It all depends on what you are 
used to. 

TextPro supports a wide range of 
printers and there are facilities to set 
up your own control characters il 
yours is not on the list given. 

Another feature that some might 
find useful is the ability to include 
graphics in the text. A copy of the 
utility B"l Snap is included with the 
package. Graphics can be inserted into 
the text or overlayed onto the text. 

At first glance, the documentation 
looks very slick: a 120 page perfect 
bound manual. The blurb claims that 
you get a complete tutorial in how to 
use the package but the reality is that 
the book is little more than a 
description of the various features with 
very lit Lie rhyme or reason as far as 
structure goes. 

I showed the manual lo two people, 
one with no WP experience at all and 
the other a professional secretary, 
Both complained that it was a total 
hotch potch and very off putting. 

This is one area which companies 
could put a lot more effort into. A 
package like this, which is presumably 
aimed at the lower end of the market is 
going to attract a lot of people w ho arc 
new to word processing. The manual is 
their life line and it would be of great 
benefit to have something that is 
written in a non-technical way, 
preferably with an example document 
or |wo and a series of exercises to work 
through thai introduce the different 
facilities in a logical manner - a lew at 
a time. 

Another necessity must surely be a 
pull-out reference card deta iling a 11 1 he 
various commands. Not even-body 
uses the menus and it is a pain to have 
to keep trying to 11 nd what you want in 
the manual, 

To sum up, TextPro is a simple to 
use wordprocessor, suitable for 
beginners but marred by poor 
documentation. Experienced users will 
probably prefer something with a bit 
more meat to it though and will find 
that it is not powerful enough for their 
requirements. 

Data Retrieve 

Whereas TextPro was very simple to 
use, DataRetrieve goes lo the opposite 
extreme. I found it to be user 
unfriendly throughout and never 
really came to grips with it at all - a 
combination of the program and the 



documentation which is considerably 
worse than the manual for TextPro. 

The packaging starts off by 
claiming how fast the program is, this 
sounds impressive until you turn to 
page three of the manual where it 
apologises for being so slow compared 
to other programs. This is because 
every record in your database is disk 
based rather than memory based. This 
has the advantage of being a safer 
method, but fast, it sure ain't. 

The main feature that you have to 
come to terms with when using 
DataRetrieve is that of masking. The 
mask is a template that you tailor to 
your own requirements. Only- 
information that appears in the 'slots' 
that you have created is displayed 
rather than the complete record. For 
example, suppose you are running a 
mail order business and want to print 
off some address labels to send out 
catalogues to your existing customers. 
The only part of each customer's 
record that you are interested in is their 
name and address, so you mask off all 
the details of past purchases, etc. 

Your database can be password 
protected for cither user or operator. 
User stops unauthorised access to 
database while operator stops anyone 
amending it. 

Fields can be one of six types - text, 
date, time, number, graphic or choice, 
i.e, specific answers only. One thing I 
particularly didn't like about setting 
up choice fields was thai when it came 
to entering data, a typing error would 
default to the last choice rather than 
re prompting for a correct entry. For 
example, suppose you wanted a choice 
A, B or C. You set up your choice field 
to accept a/A/b/B/c/C. Now when 
you are entering your data, you intend 
to press the * A' key but accidentally hit 
the S 1 kev next to it on the keyboard. 
The entry will actually read *C which 
is not what you wanted and requires 
you to check everything you enter very 
carefully. A warning beep and a refusal 
to move onto the next field until a 
correct key is pressed would be much 
better 

Searching your database can be 
decidedly tedious, especially if it is a 
long one so you will need to set up an 
index or multiple index c,g, sort by last 
name, first initial, second initial 

On screen establishment of records 
and masks was confusing to the 
extreme and not something that can be 
tackled without considerable reference 
to the manual which brings me nicely 



to my bete noire - the documentation, 

Dubious* Documentation 

Horrendous was the first word to 
spring to mind. The manual was little 
more than a description of what each 
function was for, poorly structured 
and highly technical A first time 
database user would stand very little 
chance of coming to terms with this 
package without considerable effort 
on his or her part and not a little 
technical knowledge. 

h is not good enough to say here 
are the tools, now go away and use 
them. You have to be shown how to 
use them. Up to eight databases can be 
open at any given time. Fair enough 
but why would anyone want to do it. A 
few examples would not go amiss. 
Sample records and masks for various 
uses would be a great help. Again, why 
is there no reference card of all the 
various commands. 

One example that highlights this 
user unfriendliness especially can be 
found on the accompanying 
packaging. "You can exchange data 
with TextPro. . , to easily produce 
mailing lists etc". This is one of the 
commonest uses of a database yet 
scouring the indexes of both manuals 
gave no clue as to where I might find 
information on how to do this. 
Scouring the manuals themselves 
proved to be little better until 
eventually, 1 found this reference. It 
was in the glossary under 'form letter* 
and the entry read; "Several text 
editors allow you to produce form 

letters If you've created an address 

file using DataRetrieve, you can write 
the file to disk so that you can see the 
file for text editing." That is the sum 
total of what you are told. The TextPro 
manual has no entry for form letters 
whatsoever. Still at least I know that I 
can do it, 1 just don't know how! 

I found little in DataRetrieve to 
recommend. People who have some 
strange fetish about databases may 
enjoy it but anyone who has bought 
their Amiga expecting that all software 
will be user friendly to the nth degree 
should give this package a very wide 
berth indeed. Mi 



Touchline: 

Abacus: 5370 52nd Street South East, 
Grand Rapids, Mitchegen 49508 U.S.A. 
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The new 
whisper quiet 



slimline 




Cumana disk 
drives for the 

Amiga user 

Silence, high reliability and fast access are just some of 
the advantages that purchasers of the new high quality 
external 3.5* floppy disk drive from Cumana can enjoy when 
using their Amiga computers. 

The Cumana GAX 354 takes its power from the host 
computer and offers a full 880k of formatted storage to either 
A500 owners or users of the A1000 series, 

Other points to ponder are, high quality NEC 3.5" double 
sided drive mechanism, 1 Mb unformatted storage capacity 
and standard connectors which enable easy addition of 5.25" 



For those who want to 
know the real nitty gritty, the seek 
time (t rac k to tra c k] is a su perf asf 
3ms with a settling time of 15ms, 
to really zip through your 
software - and all at an 
astonishingly low price. Ask 
your Cumana 
dealerfor details 
or contact: 





CUMANA' 

The best nam* in memory 

Cumana Ltd, 

Pines Trading Estate, Broad Street, Guildford, Surrey GU3 3BH. 
Tel: 0483 503121 Telex: 859380 Fax: 04S3 503326 

Distributors: Hugh Syrnonds, Dorset; Zappo Computers, Staffs: SDL 
(Silica Distribution), Kent. 16/32 Diffusion, France; Microware, 
Germany; Ectron, Holland; Belgium Computer Center- APQ, Italy; 
SAC, Sweden; SAC, Denmark; ABC Analog, Pixel soft, Trades 
Informatics K Spain. 



with the 




Xerox 4020 

Colour Ink Jet Printer 




With NLQ too ! 



The Xerox AfllB colour ink-jeL printer makes the most of your Amiga 
colour pEcLurtsi, printing clear, bright images silently in 7 distinct 
colours and over 4,0@& shad (is at Zia doUs per inch resolutions 

the mko)c 4.020 bandies oil youn coKHSpondence and 5cek-top 
pa6ifcbfn£ needs too; choose fnom ij nestdent fonts fn vantous sfcees 
and achScW wax icttefc qmflty imlXR at a Wtby 4,0 cps, 

Jxrvx 4Q30t Ihf foral Imp prinffrf 





Software 



Av.nlablp from vourlocaJ deaJesr ordjtecily from 

Precision Software Ltd- 6 Park Terrace, 
Worcester Park, Surrey KT4 7JZ 
Telex 8955021 Precis G 

01-330 7166 
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Adventure 
Kit ¥ 



By Alien Wehh 



In the final article of the series we look at the final 
pieees of code and summarise the package 




In previous articles dealing with 
exits and objects, options 
were provided It? allow you to 
display text in a specific window. The 
allows you to give information in a 
clear manner rather than use a 
scrolling screen. The first piece o I code 
allows the easy manipulation of screen 
windows. The code occupies the block 
of memory from $C300 to $C55B and 
has one entry point. The window 
position is specified by four 
parameters: 

XC- the X or horizontal coordinate of 

the top left corner of the window. It's 

value can range from 0 to 38 

YC - the Y or vertical coordinate of the 

top left corner of the window. It's 

value can range from 0 to 23 

Wl - the width of the window (I to 40) 

I TI - the height of the window ( 1 to 25) 

As usual, 1 have not included any 
data verification routines and you 
should ensure that the following 
inequalities arc fulfilled: 
0 < = XC < = 39 
0< = YC<= 24 
XC + WI <= 40 
YC + HI <= 25 

The syntax of the commands is as 
follows: 

Scroll window up: SYS 49920 J ,XC\ 
YCWl.Hl 

Both the character and colour 
information are scrolled up. The top 
line of information is lost and the 
bottom line is filled w r ith spaces. 
Scroll window down; SYS 
4992Q t 2,XCYCWUU 

Thi s is essentially the sa me as scfol I 



except, of course, lor the direction 
of action. 

Invert screen: SYS 4992CU.XCYC 
W| f H1 

This flips i fie [op hit of each screen 
code in the window. In the same way as 
the elisor acts, calling the routine again 
restores the screen contents. 
Fill window: SYS 49920 AXCYC.WI, 
HTCHAR.COLOUR 

This fills the window with the 
specified character (POKE value) and 
the specified colour. 
Erase window: SYS 4992(),5.XC 1 YC, 
WLH1 

This clears the window and sets it 
to the current cursor colour. 

With these five simple tools, you 
can perform a wide range of useful 
actions on the screen contents. 

Up to now we have dealt with the 
bare mechanics of the adventure such 
as well defined actions and movement. 
If that were the sum total of the game, 
things would be very boring indeed. 
The things which help set the 
atmosphere of an adventure are 
random and semi-random events. In 
BASIC there are several ways of 
generating such events: 

1. You can use the random number 
^eiienuor to initiate events. H\ usinn 
the internal seed to create a fi *ed 
sequence, a predictable series of even is 
can be used. 

2. A simple counter in the main 
program loop can he used to generate 
regular lime independent events, 

3. The internal clock can be used to 



create time dependent events. 

The drawback with the timer is that 
there is only one. To overcome this 
limitation the second piece of code 
provides you with eight independent 
even timers. 

The -a Mem centres on an interrupt 
driven routine which counts elapsed 
time one second at a time. This timpr is 
linked to eight counters which are used 
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to verit y whether an event has occurcd. 
Before describing how to use the 
system, it will be useful if I tell you how- 
it works. 

Uaeli event timer has four values, 
each being in a table. These are; 

1, A counter 

2. A flag. A zero value means thai die 
timer is off, a mm zero value means 
that the limer is active. 

3. An interval value 

4, A register. 

Eaeh time a second elapses, t la- 
timer increments eaeh counter, flach 
event counter is checked in turn to 
establish whether the event's interval 
has elapsed. If the interval has not 
elapsed, the next event timer is 
cheeked. If the interval lias elapsed, 
one of three routines is executed, 
depending on the event timer 
concerned, these routines alter the 
register related to the event timer and 
may also zero the event's counter. You 
then act according to the value in the 
register. 

Three types of timer are provided; 
Count up - each lime the interval is 
reached, the register is incremented by 
one and the limer is zeroed. Event 
timers 0 to 3 are of this type. 
Count (tony* - eaeh time the interval is 
reached, the register is decremented b> 
one and the timer is zeroed. Hvent 
timers 4 and 5 are of this type. 
Zeroing — when the interval i> i cached, 
the register is zeroed. Since this is a one 
shot timer, the timer is not zeroed. 
Event timers 6 and 7 are of this t_\ pe. 

The code occupies the area $C6()(}- 
SC6DC. The event tables occupy the 
following areas: 
Timer table: $C700-$C7()7 
Flay table: $C7UK-$C70F 
Interval table: $C719-iC7l7 
KegLster table: SC7I8-$C71F 

To access the tables, given a timer 
T where T has a value from 1 to S, use: 
Timer Table: 5094+T 
FLAG table: 509S1+T 
Interval table: 50953+t 
Register (able: 50967+T 

Event timer 0 uses the first value in 
each table, timer I uses the second and 
so on. 

There are lour entry points: 
SYS 50688: This turns on the main 
limer. This need usually be performed 
once daring the program, unless you 
wish to access a disk drive, 
SYS 50691: This turns off the main 
limer. You should call this before 
using disk access. 
SYS 50694. I I MI R, INTLRV 
This turns on the specified timer and 
it interval. U to 255 seconds I 



SYS 50697. TIMKR: This turns off the 
specified timer. 

The count up and count down 
registers allow you to count up to 255 
intervals of 255 seconds. This gives a 
range from a second to roughly 18 
hours. The zero timers give a range 
from one to 255 seconds, 

I lere are three examples of how to 
use the package: 

• Imagine that you want a magic 
potion to last for 60 seconds and while 
it is active, a flag l r l has a value of one. 
The easy way to do this is with a single 
shot "zero" timer. The following code 
would do this: 

SYS 50688: SYS 50694.6.60: POKE 
50974 J: R.= I 

IF PEEK(50974)=0 THEN FL=0: 
SYS 50694,6 

The first line starts the timer, sets 
timer six to a 60 second interval and 
starts it, sets the register for timer six to 
one anil sets IT. The second line 
cheeks the register for timer six to see if 
60 seconds have elapsed. It the time 
has elapsed, the timer is turned off ami 
FL set to zero. 

• Suppose that you want the hero's 
strcneih u- decrease by one every two 
minutes and he dies when it reaches 
zero, We use a decrementing timer: 



If vou want lo use vour own 

r r 

machine code or set u p data tables, you 
can use ( he following areas: 
$8S00-$8FFF {348 16-3686!) 
$C mi)-$C AFF (51200-51967) 

Since I he code encroaches inio 
memory usually used by BASIC, you 
must remember to tweak the lop of 
memory pointer. You can do this by 
using the following line ai the start of 
your program: 



SYS 50694.4-120: POKE 50972,ST : 



IF FhFK (50972)=0 THEN SYS 
50697,4: PRINT" YOU ARE DEAD" 
ST is the starting strength of the 
character. 

• Imagine that you want day and 

night to occur and change every (SO 

minutes. A flag DAY is zero at night 

and equal to I at day. 

60 minutes - .1600 seconds 

If we use an interval of 200 seconds, 

this gives a maximum register value of 

3600/200 or 18. 

SYS 50694,0,200: POK H 50968,0: 
DAY=I 



- 

IF I'l l.K 50%K=1K THEN POKE 
50968,0: DAY = ABS (1+(DAY^I)) 

The firs( line sets things yoing using 
timer 0, The second line checks losee if 
3600 seconds have elapsed. If this nine 
has elapsed, the register is zeroed and 
DAY toggled. Since this is a 
continuing operation, the event timer 
is left running. 

Thai's all the code dealt with. It 
may be of value if we review the 
package. The memory occupied by the 
lull package is shown in Table 1 



POKE: 56J 12: CLfi 

I "lie code makes extensive use of 
the memory areas $02 A7402FF {679- 
767) and S033C-S03FB (828-1019) so 
lake care not to use these areas, 

Thai pretty well covers things for 
this time. In the conclusion I will 
provide a simple adventure which will 
show you lunv to load data and use the 
routines. TO 





Table 1 — Memorv occupied 




Parser ante 


S7000-S74B2 


28672-29874 


Vci b table 


$750O-$78FF 


29952-30975 


Noun table 


S7900-S7CFF 


30976-31999 


Adjective table 


$7D(M)-$7Dt'f' 


32000-32255 


Adverb table 


$7E0O-7EFF 


32256-325 [ 1 


Object t;ibk' 




32768-34815 


Location code 


$9000-$92FF 


36864-376.11 


Direction tables 


$930G-$93FF 


37632-37887 




S9400-S94FF 


37888-38143 


Destination table 


$9500w$#00 


38144-40704 


Lower text area 


SA000-SBFFF 


40960-49 1 5 1 


Objects code 


SC000-SC2DO 


49152-49872 


Window code 


SC3()0-$C55B 


49920-50523 


Tinner code 


$C6(H)-$Cf)DC 


50688-50908 


"Timer tables 


$C7(MJ-$C7 1 F 


50944-50975 


Text code 


$CBU0-$CBFF 


51968-52223 


Text tables 


$CC0O-$CFFF 


52224-53247 


Upper text area 


$EO0O-£FFF 


57344-65535 
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C128 FKeys 
Swapper 

Store four sets of function key definitions with this 

handy utility 



By John Younie 



Isn't it nice to be able to define 
the function keys on the CI 28 to 
carry out standard commands? I 
used to have five or six short programs 
that did just that. However when using 
different ones I had to save whatever I 
was working on and then load the key 
program that 1 wanted and then reload 
the original program, which can be 
very tedious after a while. 

Flipping through the chapter in the 
Programmer's Reference Guide on the 
Kernal routines 1 noticed $FF65 
PFKEY;program a function key, 
Having fiddled with Machine Code for 
a while [ decided to give it a go. The 
registers used by the PFKEY routine 
are: A.pointer to string address 
(lo/hi/bank) for which I used 
JFA^FB andSFcJFA being stored in 
the accumulator^. length of string to 
be assigned to the key and X.the key 
number (1 to 10),9 being the run stop 
key and 10 the help key. The values for 
X and Y I stored above the machine 
code that does the swap - more on that 
later. 

For those of you who don't want to 
know the ins and outs of the program 
just type in the basic loader and 
□SAVE it before running it as it will 
update itself if the checksum is correct. 
Il will also BSAVE a binary File called 
FKEYS M/CODE to disk. If you use 



the basic loader the help key is already 
set up for swapping between the four 
sets of definitions, the other keys are as 
normal. Press the HELP key and a 
SYS 4864 will be carried out setting the 
Fkeys to the disk keys Type KEY 
< return> to see what the keys I -8 are 
set to. 

Most of the keywords are 
abbreviated to save space and the 
functions are as follows: 

Fl: Prints RUN+esc k (end of current 
1 i ne )+ move cursor 3 spaces left+esc 
(clear screen from cursor to 
end+<return> 

F2: Same as above but DLOADS file 

selected 

F3: SCNCLR and DIRECTORY 
F4: RENUM BHR+ < R ETU R N > 
F5: Prints DSAVE"+cursor down 
four lines and back to beginning of 
line+print DVERIFY^+up to start of 
□SAVE to wait for file name. Once file 
is saved the cursor ends up on the D of 
□VERIFY, Enter the filename after 
the " and press return 
F6- B LOADS a file as per F2 
F7: SCNCLR and LIST 
F8: Prints SCR ATCH+as per Fl esc k 
onwards. Answer Y to scratch.N not to 
F9: Normal SHIFl/RUN STOP 
F10: Carries out an SYS 5091 for 
keypad keys 



The keypad Fkeys are set up as 
follows; 

Fl: Prints PRINT. 
F2: As per Disk F2, 
F3: Prints * 

F4: SCNLR and DIRECTORY. 
F5: Prints/ 

F6: Carries out an AUTO 10. 
F7: Prints DATA, 
F8; SCNLR and LIST. 
F9: As per disk F9 

F10: Carries out SYS 5323 for the 
Hexkeys to be set up. 

The full stop on the keypad is set up 
to be a comma for ease of entering 
DATA. 

The Hexkey definitions are as 
follows: 

Fl: Prints A 

F2: As per disk F2 
F3: Prints B 

F4: SCNCLR and DIRECTORY 
F4: Prints C 

F6: Prints PRINTDEQ" ")and 
positions the cursor after the first 
fct ready for a hex number to be input 
and return to be pressed to give 
the decimal value. 
F7: Prints D 

F8: Prints PRINTHEXS { ) and 

positions the cursor alter the ( to 
convert a decimal number into hex. If 
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the number is less than four digits there 
is no need to close the closed bracket 
up, just press return. 

F9: As per disk F9 

FIO: Carrie out Lin SYS 555ft to set up 

the Normal Fkeys. 

The full stop on the keypad is set up 
as a comma, the plus will print H and 
the minus will print b. 

The Normal Keys arc set up as 
default on power up except the F9 
(SMI F 1 7 R U NSTO P ) . Pressing F9 will 
carry out an SYS 4864 to return the 
definitions to the Disk keys. 

To use the RUN J3LOAD,BLQAD 
and SCRATCH keys, press F3 to bring 
up the directory and run the cursor up 
to the f ile you want Lo knui or scratch. 
Press the key for the function you want 
and the command string will be carried 
out without having to shift the cursor 
across to delete the file type. This 
makes these one stroke commands. 

If you use the Basic loader always 
reset the computer before loading and 
running the program otherwise it you 
have altered any of the FKcys the help 
key when pressed wilJ contain garbage. 
If you use the Machine Code file 



created by the basic loader then start it 
up with SYS 4864. You can load a 
Machine Code file over the top of a 
basic program without disturbing it as 
long as they don't occupy the same 
memory but the basic loader will 
replace the basic program in memory. 

The actual program sits in memorv 
from SI 300 (4864) to $I7A4 (6052). 
The lengths of the strings are stored at 
the following locations; 

Disk Keys 

- SI6D5 to $16DE (5845 to 5854) 
Keypad Keys 

- S16DF to S16E8 (5855 to 5864) 
Hexpad Keys 

- $16E9 to $16F2 (5865 to 5874) 
Normal Keys 

- $16F3 to $16FC (5875 to 5884) 

The FKey Strings are stored from: 
Definitions - 

SI6FD to S17A4 (5885 to 6052) 

On my disk the basic DATA took 
up 23 blocks and the FKcys M/code 
look up five blocks, 

II you do change any of the 
definitions to suit yourself, remember 



V 
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to change the string length and the 
. lo/high/bank that are stored in zero 
page When the Keypad and Hexpad 
routine change the keys the characters 
are stored fron $ I BOO (69 12) to $1 B58 
(7000) so don't use this area. 

One point to remember is because I 
use 80 columns most of the time, at the 
start of each sw r ap routine the 
computer is put into FAST and at the 
end is put into SLOW. On the 40 
column screen it causes the screen to 
Hash quickly, however t don't think 
this will bother anyone unduly. If it 
does then type in the following lines: 

125 REM ^* REPLACE 255 with 252 

TO CANCEL FAST** 

1 26 POKE 4865,252:POKE 

5092,252 : POK I 5324,252: PO K I. 

5592,252 

If anyone wants to learn Machine 
Code on the C128 I can recommend 
128 Machine Language for Beginners 
by Richard Mansfield. This is a 
COMPUTE! Books publication and 
the Label Assembler in the back is well 
worth typing in - it makes it almost as 
easy as writing basic programs. 

See listing or page 100 



A world of information 
at your fingertips 




Teletext on your 64 or 128 brings you hundreds of pages of the very 
Id'tfSl information, tree! As well as news or football results, there's 
weather, road reports and even bargain holidays, sections on 
computing, gardening and motoring plus much much more. 

And LinJLke a Teletext TV you can do a lot more with the information, 
L/OU can analyse it from your own programs. 5ave pacjes to disc or 
cassette, perhaps to keep a watch on share prices, and even print a 
page like a recipe or whats on TV. 

The Microtext Adaptor fits neat]y on the user port. Just connect it to 
the Tuner and plug In an .i«r^l or :U# Adaptor alone may be connected 
to the VIDEO OUT socket of a video recorder. 

1 wouldn't hesitate to recommend this to anyone.*- Your Commodore. 

The Microtek Adaptor is only £69:95, Adaptor and luncrjust £114:80 
inc pfp, Both include lead, software and manual. 

In use all over the wedd. OvierseasaddEZttQit-lLXJ ixuaice Europe). TuMf Ilk UK only. 

Please send clieques/POs ta- 



MICROTEXT 

7 Birdlip Close, Horndean. Hanls PG8 
Telephone: (0705) 595694 



miimi 
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Hi STAT EG IC STUDIES GROUP 
~-J (AUSTRALIA) 

The highly acclaimed series of superb 

wargames. 
Now fully available in the UK. 

TITLES 

REACH FOR THE STARS'* Galactic Empire building) 

EUROPE (3 WW II Aerial Campaigns] 

CARRIERS AT WAR (6 WW II, pacific Theatre, Carrier Ops.) 

RUSSIA {The Great War in the East 1941-45) 

DECISIVE BATTLE S OF THE AMERICAN CIVIL WAR VOL 

I A II ( Battles) 

BATTLE FRONT (4 WW II Battles) 
BATTLES IN NORMANDY (8 D-Day Campaign Actions) 
CAUSE OF MONTEZUMA (8 battles of the US Marine Corps,} 
ROMMEL'S BATTLES IN NORTH AFRICA 

Alt titles £29.99 each (disk only) 

Available for C64/12S, Apple II, ^Mackintosh 

Run 5 Magazine (SSG's awn. analysis and new scenarios) 
£3.00 

Mail order: UK add 91.00 per title, Europe add £2.00 
Run 5 add O.50p/£1.00 

London Games Warehouse Ltd., Tel: 07375 53600 

15 Court Hill, 01-553-4345 
Chiphead, 01-727-9275 
Surrey. CP, 3 3NQ. 

Wholesale rates available for UK and European rets tiers. 




Software 
for Sale 



If you think that one of our programs looks very interesting, but you can't 
afford the lime to type it in then our software service will help you out 



I 



f s three o'clock in the morning. You sit at the computer 
keyboard having just finished a marathon typing session 
entering one of the superb programs from Your Commodore. 
Your fingers reach for the keyboard and press the letters K, 
U and N. You press RETURN, sit back and nothing happens. 
Everyone has probably faced this problem. When it does 
happen it's a matter of spending hours searching through 
the program for any typing mistakes, No matter how long 
you look or how many people help you, you can usually 
guarantee that at least one little bug slips through unnoticed- 
Thc Your Commodore Software Service makes available 
all of the programs from each issue on both cassette and disk 
at a price of £6,00 for disk and £4.00 for cassette, None of the 
documentation for the programs is supplied with the 
software since it is all available in the relevant magazine. 
Should you not have the magazine then back issues are 
available from the following address: 

INFO NET III). 5 River Park Estate. Berkhamsted, Herts 

HP4 1HL. 

Tel: (04427) 76661 

Please contact this address for prices and availability. 

The Disk 

Programs on the disk will also be supplied as totally working 
versions, i.e. when possible we will not use Basic Loaders 
thus making use of the programs much easier. 
Unfortunately at the moment we cannot duplicate C16 and 
Plus/4 cassettes. However programs for these machine* will 
be available on the disk. 

What programs are available? 

At the top of each article you will find a strap containing 
the article type. C64 Program etc. So that you can see which 
programs are available on which format, you will also find a 
couple of symbols after this strap The symbols have the 
wing meaning: 




This symbol means that the program is available on cassette. 




I'lease Note 

Since the programs supplied on cassette are total working 
versions of the program, we do not put disk-only programs 
on tape. There is no sense in placing a program that expects 
to be reading from disk on to tape. 



NOVEMBER 1987 



ADVENTURE KIT II — The second part of our C64 
adventure writing kit. 

KERNAL II — A pull-down menu system giving easy file 
handling (C64) 

FUNCTION Kt\ TEMPLATE — Use the Commodore 
plotter to produce templates on your C64. 
PLUS/4 AND CI 6 IMSK MENU — Access your disk Tiles 
with ease (disk only). 

128 PREFERENCES — Predefine your computers default 
characteristics. 

NUMBER TUMBLE — A frustrating game for the C64. 

ORDER CODE 
DISK YDNOV87 £6.00 
TAPE YCNOV87 £4.00 



DEC EMBER 1987, 



DISKIT 8 — A memory clear routine for use with our Turbo 
Cruncher from March 1987 (Disk only), 
DISK MANAGER — Pop-Up disk commands at your 
fingertips (C64, disk only). 

KELOCATOR — Alter the load address of your programs 
(CM). 

8 SPEED SCROLL — Powerful machine code scroll routine 



These program^ Lire available on disk, 



TYPRO — A Plus/4 text editor (Disk only). 

EASY COUNT — A word count facility for Easy Script 

users. 

BUDGET CALC — Keep track of your finances (C64, disk 
only). 

SPRITE LIBRARY — The first part of our sprite collection 
(C64). 

LISTER 128 — Produce neat CI 28 listing with this program 
(CI 28, disk only). 

TRACK/SECTOK EDITOR — A powerful disk editor (C64, 
Continued on page 88 
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THE MPS803 




AT LAST 

Top quality performance 

from your MPSS03 Printer. Simply fit 'PRINTKIT IV r 
directly to your MPS803 printer and you will get: 

*TRUE DESCENDERS ttfl BOLD OPTION 

And up to 50% speed increase! 

All facilities are fully CBM compatible " J PRINTKIT IV" is 

a very impressive upgrade kit" CCI Nov 87_ 

"Will give your MP $803 a new lease of life" YC Dec F 87 

Send just £30.00 to join the hundreds of satisfied 

customers. 

NEW! Corn i ng soon, . Xon n ect you r MPS803 DIRECTLY 

to your Amiga, ST r PC Full information when you ord e r 

'PRINTKIT IV. 

We afso supply: gibbons, Tractor feeds P Serial leads etc. 
Call for details. 



Avon Printer Technology 



SWINDON HOUSE. 4 HOWARD ROAD; SOUTHVfLLE" 
BRISTOL BS3 1QH. Telephone BRISTOL (0272) 354116 

|£-nquir^s iro^i nan -UK DislribHons welcome* add £2.00 P&P ior overseas orders 

7 (jAys rJolivgry. Full guarantee 



NEW GEOS PRODUCTS FROM A DAM SO FT 

BECKER BASIC 

Now yoj can write BASIC applications to weak with GEOS. BeckerBASIC gives 
you over 270 new commands and Funclri?ns Over 20 commands Ig make 
your programming easier ( Trace, Renumber &ic} Over 50 commands lor* easy 
disk access. Load and save btocks a! memory or selecied lines at your program. 
You can even PEEK ar>d POKE into vouf disk drive's memory. 10 commands 
for easier cursor control, lurn on or off, change tiash speed, set to any ^cation 
?C commands are available lo* hi-res prograrnmir>g needs - Creete boxes., 
ptvt pains and draw tin&$ 1& commands are acdicalfrj lr> creating sound. 
Over 35 comma rirds lo create and animate sprites wih ease. Load and save 
sprites directly. Use the editor to create sprites an<j icons. Use the Futidown 
Menu Construction Sef and Dtafog Box Constrocfw? Set lo am in the creation 
of yaur own applications. Royalty free dislfiOuTion of your applications. Now 
anyone nan create n BASIC 1o run GEOS 

GE OP ROGft A M M ER 

Complete Assemhty Language development for GEOS appiicalsons. 
GEOAS5EMBLER supports all (he leal U res that you would expect from a 
professional Assembler Create source codes with GEOWRITE. Graphics from 
GEQPAJMT can be incorporated into your source rj,yrj e - GEOABSE tvTLER 
will automatically convert graphics inio Uinary dala. 

GEOL INKER takes multiple 1iIgs and finks Ihem into running GEOS sequential, 
VLIR and desk accessory applications. Will also generate non-GEOS 
sppi rjai«ons 

GEOOEBUGGER allows you lo toggle between the ni-res GEOS application 
screen and a lext mode debugging screen Recognises over 80 commands 
lor assembling Gissaembhng, single- slopping, setting break paints etc. The 
manula conlams over 400 pages" ol documentation and source code for 3 
GEOS applications. Ar ideal learnmgGnvironment 'or assembly larauaof 
Prte* £34,85 

OEOS BOOKS 

Geos Inside and Qui £12:95 Geos Tricksand Trips 
How lo Gel Ihe Most out ot GEOS 
Software disks available for the above books al 
Official GEOS Reference Guide 

OTHER GEOS PRODUCTS 

DISK ART DISKS - reftdyto use GEOS graphics disks 
NEOFDNT - 24 unique tonts 
GEOS 64 £24.95 
GEOFILE £24.95 
GEOWRITE 

WORKSHOP £24 95 

FONTPAK 1 £16 + 95 
GEOPUBLISH £34,95 



GEOS 126 
QEOCALC 



£11.95 

£12.95 
£5.00 each 
£18.00 



£9.95 each 
£19.95 
£34 P 95 
£24.95 



£21.95 
£16.95 
£34.95 



GEOOEX/DESKPAK 
GEOSFELL 
GEOWRITE 

CLIP ARTS DISKS - 5 disks each containing 1 0O different graphic objects for 
use win PPINTSHOP Or PRINT MASTER £9,95 each 

ADAMSOFT Ifl Norwich Avenue, Rochdale, Uhncs. OL11 5JZ 
ACCESS c*rd order* accepted - T+r, Q7QB - 524304 



128 SOFTWARE 



Problems With Your Disk Drive? 

1571/1541 Drive Alignment by Free Spirit Software reports the 
alignment condition of the disk drive as you perform 
adjustments. On screen help is available while the program is 
running. Includes features for speed and head stop adjustment. 
Allows y-Qu to test each full and half track as you re- align the 
drive Complete instruction manual on aligning both 1571 and 
1 541 drives. Even includes instructions on how to load the 
alignment program when nothing else will ioad! Works on the 
C64, 12S either 64 or 128 mode Price only £24.95. 

New Commodore Version 5 ROM- 
Are you experiencing any of the following problems with your 
1571 disk drive:- 

* Errors when using Superbase? 

* Device Not Present errors? 

* Major problems when 2 or more open files? 

* Takes forever to recognize a flippy disk? 

Jf you have one or more of these problems then you need 1571 
FIX ROM, developed by Commodore Inc. USA, do not settle for 
cheap alternatives, just plugs in, solves over 19 main problems, 
only £24.95. 

New 3 1/2 Disk Drives. 

The new commodore 1 581 1 megabyte disk drive is now available 
for the CI 26 or CS4. This drive has been designed for Jarge data 
users, it offers 3,160 blocks free, B.OOO bytes per second (31 
blocks) Foading rate. Software for t Ms drive includes CADPAK, 
CHARTPAK. Oxford PascaJ, Hackpack, Petspeed F GEOS, etc. 
Using the CANNON or Super 31 Utilities mosi software can 
simply be copied to the 3 1/Z r disks. The drive is available for onlv 
£199.9S. ' 

Catalogue Those Disks! 

Disk Librarian will catalogue upto 1,000 disks and 15,200 
programs into seven categories, games, archival education, 
communications, productivity, CP/M and Utilities. Printer 
reports include library mdex, full library report, master program 
list, category program list and Dir labels. Includes ultra-fast 
search and sort capabilities. Super Disk Librarian ^2B onlv 
£29.95. CB4 version £19.95. 7 

The Next Generation Basic - BASIC 8. 

We are proud to introduce Basic 8 with Basics Paint, Basic eCalc 
and Basic a Write, Basic 8 is the first 126 software package 
specifically desiqned to unleash the hidden graphics power of 
your 128- Using a special wedge technique, Basic 6 achieves 
performance rivaling that of 16 bit micros! Imagine your 128 in B0 
columns producing a resolution of 640 x £00 m mono and 640 x 
192 in 16 colours wizhout .ideational hardware! 

Basic 8 adds over 50 Hi-Res graphic commands to Basic 7 and is 
completely compatible with it's advanced non -graphic 
commands. You work in true 3- Dimensional environment, 
controlling such parameters as perspective viewing angles and 
the origin & depth of the view, many, many more features, only 
£34.95. 

Basic Pai nt, Calc and Write were all written under the- new Basic 8 
environment. These provide working examples of the power of 
this unique package-. Easic 6 is avaifable on a chip and a 64k 
Video RAM upgrade is available. 

Read and Write I B M Files on Your 1 28 or 64. 

New from SOGWAP Software Inc.. The Big Blue Reader allows 
you to transfer files generated on most IBM-Compatibre (MS- 
DOS) software to 12B and vice versa. Ideal for transferring WP 
documents to home from work and then from home back to work. 
The Big Blue Reader requires a 1 571 on both the Commodore 1 2B 
and 64. The Brg Blue Reader only £29. 95 

The Official Commodore Mouse. 

The onfy 100% proportional compatible Commodore Mousse- 
works with GEOS 64/128, CADPAK and most drawing packages 
Commodore 1351 Mouse only £29,95. GEOS Upgrade to vl 3 

7.50. 

Financial Systems Software Ltd. 

2nd Floor, Anbrian House, St Mary's Street, 

Worcester, WR1 1HA. 
Telephone (0386) 7S0217 (9.30 to 8-30 pm) 
Alt prices include VAT and P&R 
Foreign Orders add £2.50 per package. 




READERS SERVICE 



1 


1 















disk only). 

1)1 R COVER — Produce your own detailed disk sleeves 
(C64 plus disk and printer), 

1541 FAST LOADER — Improve your loading time (C64, 
di-.k only), 

MENU MAKER — A menu generator lor G64 owners {[Disk 
only). 

ORDER CODE 
DISK YDDLC87 £6.00 
TAPE YCDEC87 £4.00 



JANUARY 1988 



80 CHARACTER PRINTOUT — Give your CM 8(5 
columns, 

QUESTIONNAIRE 1 — An excellent quiz generator for Ihe 
C64. 

ACKROYIVS SAGA — A mathematical educational 
adventure (C64), 

ENLARGING THE 64 — Create large characters on the 
C64. 

ARRAY DISPLAY SUBROUTINES — Improve your C64's 
INPUT routine. 

( 64 TAPE SYSTEM — Provide menu driven access lo your 
C64 cassettes, 
ORDER CODE 
DISK YDJ AN88 £6,00 
TAPE Yd AN 8ft £4.00 



I I liKl ARV 1988 



ULTRA FUNCTION KEYS — Store up to one screen of text 
on vour C64 function kevs, 

INPUT CLEAN UP — Improved INPUT routine for CI 28 
users. 

ADVENTURE KIT — The parser module tor our DIY 
adventure series, 

MORSE CODE TUTOR — Teach yourself morse code with 
this program for the C64 r 

GET THE POINT — A simple joystick driven pointer for 
C64 users. 



ORDER C 
DISK YDFEB88 £6,00 
TAPE VCEEB88 £4. 



MARCH Vm 



LABEL LINKER - Create a library of CI 28 programs (CI 28 
disk only), 

MULT1 DUMP - Epson screen dump tor C64 owners, 
WEOS II - Continuation of program from February 1988. 
Complete program on this disk or tape. 
M L SI LOAD - Play music while your programs load (C64) 
PLUS/4 ASSEMBLER - A machine code assembler for 
Plus/4 users (available on disk only). 

ORDER CODE 
DISK YDMAR88 £6,00 
TAPE YCMAR88 £4.00 



Cassettes or disks are available from March 1986, Please 
riny the editorial office (0 1-437 0626) for details of these. 



ACKROYD'S SAGA — Sec January 1988 



ORDER FORM - PLEASE COMPLETE IN BLOCK CAPITALS 



" 

NAME 


QTY 


TAPE/DISK 


ORDER CODE 


PRICE 
































MAY ^8 




TAPE (£4,00) 


i YCMAY88 




MAY W 




DISK (£6.00) 


YDMAY88 




OVERSEAS POST£1 










TOTAL 





NAME . , . 

ADDRESS. 



■ ■ . ■ 



POSTCODE 



I enclose a cheque/postal order for £ made payable to ARGUS SPECIALIST 

PUBLICATIONS LTD. 

All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST 
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH. 
Please allow 28 days for delivery. 



YOU K COMMODORE may 1988 

88 
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3 SLOT 
MOTHERBOARD 

Ssre *wr and tear on jour 
Expansion hit 

QAccspte 3 cartridges. □OniDOftpdsaJfet^fiaBe, 
LI kntch in/out any skL Q High grade FCB. 
□ ft* buffered, q 

omur £16.99 

DATA 
RECORDER 

J Quali^r Commodore campatialB date recorder, 

J fruse coatreJ. _J Suitable for 64/l£a. 

J Counter U Bead now for qunfc delivery. 

OMur £24.99 




SMART CART® 

Sow ymi cm ham an 8K or 32K 
cartridge that yro program like 
BAM then acts Ilka ROM! 

JflCwKKpseudoflflll. 
JBaJ^^kKlmLastupto5yw£(u^ 

J SunjUy Juatl ttLg pcujgrans yau roguire - then 
to fcfoe swMl Tl« cartridge can then b* 
Mnnsd jiiHt lite a ROM cartridga. 

jH^^nirDfflrnoartri^induj^ 
typ*a - without as EPftOM burner. 

J Can be 5wlteJiHd on or off board via software. 

□ 1/0 2 slot open for special programme 



but full 



J 3cgh tnunrlAdea of ll/C ia helpful 
UBlriKtiPD ore provided. 

SK VERSION £ 1 4.99 

im version £29.99 

SMARTCART 
UTILITIES 

^ genes of utility p^rajns £br use win Sniartaurt 
ifflj^if Loftd. ui Uk program and have a 
pfflffMtflrtrklgB. When ycuhava idinareni 
?Hj4rflQ]HDt - lead tn another program, and you 
ten 4 oew cartrid^. Tna precast tates seconds, 
ud cut be repeated any numnar of ujdhh 

'ft intend to release a raoge of 
pgraniB. The first available are; 



I OISKMATE jf 

Loaded in ssoonds - withM 

lections. OMur £9*99 



PRINTER xv 

Now jto can turn jour HIS 80 1 
into 4 printers in wit 

J AJternatlira character set -BOM - fitted in 
seconds. 

L) All four sets havu true descenders. 

□ 100% compatible with all software 

□ Descender. J Eebpsa. 

□ SCPttj*. jRiUiTE. 

J CheoBuaitf Eat at the flick of aswiLcJL. 

!l Ebr anyone who uses their printer 
often this chip is a must. It's quick 
and easy to use and the end 
results are impressive 1 ' - Tfour 
Commodore, Jan 87, 

QNtar£ 19.99 



^^^^P TURBO 

r ^«f^ ROWII 

Turbo Bum II is a replacement for 
the actual kernel inside your 64. 
It proddes superfast load/save 
routines, 

L) l/sadfl mofit pre#raois ah 5-6 times normal 
spood. 

LI Saws at 5 & tunas normal 

□ Improved DOS support inclLding 10 rec format 

J Prcgrammed EunetiGrj Igyi:- load, directory; 
old, -jU: 

J Rrtum to normal kerned at flick of a switch. 

□ rctHT - 2S0 block nJaoopiBr. 

□ FlDU) - special I/O loader, 
ijFluelfltemDra. 

UFKJediii nnnutefi - dd aafclermg usualry 
required. ( On some STs the old. ftGM may ham 

^""^•owirfi 14.99 




BLAZING PADDLES 

A complete ltptpei*/|raplifcs illustrator package. 

LI A fully leou/momi driven graphics pacla# a ctifcra wttfcii should cost much mora. 
:J Oomplata with a fibre optical lighbpen system fop pin point accuracy. 
LI MulU feature software Lnriuding; 

• Hang? of brushes •Airtiru&lt • Rectangle • Orcle • Hubbepbifiii:^ • lines # freehand 

• Zoommcde • Printer dump •Lcad/awra • Adranc^oo^rmuonfl - ovar^OO tiuBsl* 

• Qit and paste allowe &tepes/wmdowB/piiifciires te he sarad ta/froni tape/diok, 

J Slaadn^ FWuTjm will also work with inany ether input devicee iacludiii^ ; Joyssjcka, Mum. Gnptu'ts 
Mi!ets i IraakbaEJ etc. 

□ ftcftima nan ]» aarcd from Actinn Herplay and edJted wllh Elaainj? Paddles. 

template Blazing feddles & lightpen ONI3T £24.99 
Biasing F&ddles available separately for £ 1 2.99 



TOOLKIT Jv 

The ultimate disk toolkit for tha 1S40/1541 

_| A disk toolkit ia an absolute must Cor the serious 

disk hackBr Tbolkut [V haa mare features than dob! 
tor teas. 





LI DISK DOCTOR VS - Read and wrfte any truck 
asid sector including" axtra and renumbered 
tracks. Impair dama^fed soctors. link underneath 
read ecrore. 

□ HEADBVW BETTOR - Docodea aixi 
diaptays ALL haadsr inlhrmat»n including e?f 
fcjrtaa and header jap. Hewribe the eoJOre f juader 
and naadatr gap. Reronntmr seclnra. Aiao odlt any 
saotortall^p. 

□ DISK - Sort diractcry Recover lost 
Has Display file s&rt/>rjd addresses 
Disassemble any filo prc^ram dirwtr/ from Uiu 
dial to SCREEN orFruTflERinduding 
imdocuineQ^ opcodes, Edit Bam. Much, much 
man. 

RAM DISK 

□ Turn juur Smart CartlntoaSPjf RAM/disk. 
LI 3gK of inflml Starafla area fnr f\\f&/jm^TMrai 
_J Loai/'oavu inHtantty 

□ Dtektjpe oommaiids: load, aa^, dlreetopy, 
ecraten. 

□ Program data ratalcsd when computer la 
switehadoH! — 

J Mi command OiiUT £9w99 
SOt with instrustiina. 



□ FILE OGMffiCTOIt - {Jan fidmp&cs machln* 
IH^rama ly upto m. Sams d£sk space. 
Compacted programs run ae normal. 

□ B^WSKOOFY - Goffia entire disk Id 
2 minute&orless using aingle 1541. 

□ B&STflLBOOFlf - SetoctEw fik wpy, Works 
at up to 6 times ncraia] speed. 

□ POhiifflTEa - 10 sooand brniat an entire 
disk or format any wdrndua] traefcor hatf track 
0 to41. Redefine any of 30 parameters tooreaie 
or recreate unwiue disk fopmalE. 

*_| ERROR EDIT - Qukmy nnd and recreate all 
read errors incOudij^ extra and renumtered 
LraoH& gr seesors and hatf cracks from 0 ta il, 
Bvan recreates- data umfer errors and allows you 
to retteflno any neoessary parameters, 

omy £9.99 




DIGITAL SOUND 
SAMPLER 

L)Th6 new aampfer allows you Id record any 
Hcund Ciifltally ialo nisraDry and thon replay ;t 
with astounckug effocui. 

J Playtack toraarrts/TMolnrafda with echo/ 
rsvBrti/ring modulation ate. 

LJ Now wlta full saund ediun^ modula tr, produce 
outste^diug effecls. 

□ Ml & bit D tn- A and ADC conwraion 

J mil] compatDhle wiLM sui-ahLe jjterfact:. 
fLa Date] unit for £39.99. sae ad ). 

J Li™ efleots menu LnokidBs reaJ tune diajilay 
of wavsftjnnfl. 

LI line tn/mic in.fhw oWfeedback conLixa. 

ftwerfulaequeiKer wltt edJLu^ ftfa&ires. 
_| Lflad/aa^ sample 
J Up to S samples in memopy at hia time 

□ Tapo or disk ( please stata). 

!J Complete solwa^/hardware package f 4Q,99 

Corn-Drum seStware is arailanLa separately at 
19.99 to turn your Sampler II into a Com -Drum 
system an well as a sampling syetem 




COM-ORUM 

Digital Dram System 

J Now ynu can turn your oamm^er into a tUgSlal 
drumHjrajtem J Wan^ware/soriwara paclag&. 
J 6 digital onim scuods in ciiBmary at one time. 
_| OampLete with 3drym kite 
Q Real drum saunde - net ByntfiB&iaRd. 

J Crea^ superh drum pnytluna with real and 
Btflptlnw. □ Full ftlinjig, □ MonudrMn. 

_| Ou^Ut to hi-fi or through tv apeaisr. 
.Jkad/attiBGacifiUas. (stafetape 

on iar €29 -99 or disk ) 

COM-DRUM 
EDITOR 

24 drum sounds supplied on disk to enable 
you to cnoEEn.iot jrour own drum kit. 

□ rearrange sounds supplied with, a Own-Drum 
BO make newhte. 

U Wth sound samptor hanrrare you can record 
your own kmi, □ li3ad/ssre feclhtiaa. 

ONUT £4.99 disk orOy 



ROBOTEK 64 

D RDhotek 64 is a comprehenasve hardware/ 
software pacjEHge wtuah eoabies you to connact 
your 64 /12ft to the outaide imrid. 

□ 4 output qheninete - each wah onboard relay 

□ ^ Lnpia caannals - each Fulty l?ufieredTTL 
fonl sansLnig. 

LI Analogue input W]taful3ao4tooowrsJQn. 



Model fr Robot Oontrfil made easy ^ 

LI *ice iiKPUt for in»ce otititroi 

U Software features:- test mode/anaJe^ue 
mflaauremenVTOlce a^vaia/di^itaJ readout etc. 

J^HUeLfaaJue" ONUT £39.99 

lncJudiiig hardware/Boftwaje/ 
mic etc. ( State tape or disk) 






256K SUPEROM EXPANDER 



□ Now yau can select fcTHn any cf 8 3£K EFRQI& LnetaDtty 

□ a socferts to accept upto a3£K EPft&ld in each 

J Od board operating eystfitti - n& programs 
to load 

□ Pk^pmh ygur own EFftOMs usUifi our EPftGM 

J No need to have loads of cartridge - Jurt 
mata a eelecfcion from ihe SuperoTO menu. 

□ Directory uf uJBbtles on power up. 
_| Mly nwnu nrLvftn od power up 
J Salad amy slot under software controls. 

□ Unique EPftDM pierator tauhiru vfj take 
yDiir own programs - bafiki op m/cand kirn 
them Into autostart KPftOMs. (EF&CM turner 
Mcpirtd}. 

J Acwpte 3764/371 28/Z7&5B EPBOMe 
_J On board unstoppable rt£eL 

only £29.99 





CARTRIDGE 

'_J Unstoppable reeat button. 

J Resete even so called \uistDppAbLe 1 " 
programs. 

J Add poltEE from m&zm* eta. 
3 _J fflfi in cartndgH part 
□ Simply plug in. 

ONur £5.99 



DUPLIKATOR 



TM 



Copies whole disk in one pass - only 
one drive required] 

□ MaJEB backup copies in Bight 
sftiands!! 

□ DupliJaicr Is the festeet, moat 
efficient and easiest to use disk copying 
system ever conceived. 

•J Gomes (somptete with oo-board 
ram and it's own operating eyetem - no 
software to load- 

□ Mates multiple eopras from une 





1 6K EPROM 
BOARD 

J Accepts 3 1 8K EPEOMb. 

□ Wtotuable toonnhflureas 3x BK or 1BK 
or oET. 

Q Onboard, imak^psiablf meet. 

□ hill Instructions. 

ONur £8.99 



j Pull disk vEnncateon toing back-up 
process. 

; J Copies standard software as well as 
errors 31-30 and upto 44) tracks. 
J Ml disk error check in eight 
seconds. 

j Pull uisfc verify against ram in fifteen 

seconds.. 

i j A aniBt for clubs, user groups etc. 
How elas can you copy aw £50 diaHa 
and hour for lees than £1CH>. 
J Comes eomplete with on/off switch 
and reset hutton. 

[~| fitted in minutes - no soldering 
usually required 

ONur £89.99 



DISK 
NOTCH ER 

jcjiii^e^*^ doubled 
□ Dee oath exle& of yauf dlsfeB 
;j£unpletou£». 

J TMes seconds. 

ONur £4*99 




4 WAY KERNAL 
BOARD 

J ThiE board fits in place of tb& Her nal in your 
64 and accepts a l&Ker S2K reptaoemenL kiij'i.al 
gmng 2 or 4 different operating syatamfi. 

_J rJuBt Hot the switch supplied So eelecft 
bnLi?eeft systems. 

□ This Is a carrier only - rnai^ la accept your 
own chip 

flow yi>i can have all yrxu different gyBteira 
auajlabLftitODetimfl. 

ONur £8.99 
& board only £12.99 



C LONE MASTER - 

□ Makes tape to tape backups, 

j YJbelffi with even Turbo leader* etc 
J lleqLrires access to two CBM ^ype data 
recorders. 

I J Ma&G perfect coplea. 

□ V5iy Btmpile to uae. 
J LED IetbI indicator. 



ONur £9.99 



POST FREE 






DEEP SCAN BURST NIBBLER™ 

' J The meat- powerful disk lubhler Bcrailaole anywhere, at any prKML 

□ Bumm^riaa<rtmllya^p^i^ - a software pad^iiidai»ra]lflLt^letocannffitthH 
jatl/lSW / 1S7 1 to 64/ 133 ( ataift type }. 

1_| What grow Burst HIbbter power? CajnvHntaoa] rtlbblerB have to <lflnodB \M data from the ^isk 
before it can iranfllar it using the aerial hue when mn standard data is eocountortd Uiay are beat. 
Buret Nlbbter tranaiera^atfl aa raw G£R code vwtha paraUtl table wrtht&it Uia nt^fd to decode it so veil 
get a perfect eopy Ibe -afigknai. 

# Will nibble uplo 41 t^acka • Copy a vfh&le die* IP under 2 EiiuutCS. • l^ill Lrjrtri.icliu£i£. 

• RatfulAT updates - wb always ship the latest • fitted m mLnuteft - na aoldeptr^ UKuaDy requiraH. 

• Full cr 3 1 tracky. • Mo need to W paraflBl caole If you have DiaR DemoD/Dolptun e&c. 

# Cable bat- throughbua extension for other add one. 

□ Whether in cbnoae festHack'em w Burst MJbbJer"? feet rlacVPjc ia unbeatable value as an 
"8^0*1^' - wlUi lubblars. 1 or 2 drive copy, format, fta oapy, 1571 copy eto etc., bo il you have a 
nwre general requiremsnLparnape PajtHMk'Bm ia Sar ync. rJuret mtifer \z a jjusi* nsbbler BeooiwL lc 
nfriw, for the roaflonaetated. So if it's jiiei making baceups S^u are Lnbeneated m. there is z\o ether 
rjiwhjcttobeatit 

ONir €24-99 complete 

software ONiy £ 1 2.99 cable omit £ 1 4.99 




EPROM MER 64 



TM 



□ A lop quality- sas^uee EPROM programmer (or the M ■■' 138 

□ Polly cojaou ditwn eoftmre/nardware pacliajfe mahEE programoun£/i^i^^ 
EPROMb simplicity itaatf. 

□ Will program 2716. S733. 2764, £7136 and 37S&G rJiipt. 1^.5, 31 or B5 wlto 

Ci Pte into tiEar port tor manmunj compaiibuity with cartridges/Su.percini board etc 

□ Pull feature system - al] functions eovered including devwe cheefc/^rby 

J flfe hflliewa Eprenuner 64 is tins nuoet eomprehetierffi. meet friendly aod best vali.ie Jar money 
programmer equable fior Uib 64/138. 

□ Weal oompaflion for Superoro Baarn; Ckrtr^e DevelopToeni Hystem, our bernal oxpanderfi <ir Lna«d 
any EPSOM baae project 

□ CcHiwecompifltawnnlnstnictions - pUir^the cartridge aandbook. 

OMur £39.99 complete 




Homo 




PROFESSIONAL DOS 0 M f KROTRONIC 
£64.99 post FREE with Disc Demon operating system 
"Tli« world's ftrtest p&ralM cparatiag system" 

□ 3Sl feeler Lcuu3 < 3BQ files':. 



□ eOr&etertoad(P»jfilfla}. 

PUIS AH MfiWOD COMMAND ffTOCTuTUE 

□ ft^t&jnnat - upto40tfacka(749 Wocte), 

□ 19 Amotion lays. Uel, nm. load, directory, 
iinnat, saw. okt totUp titc. 

□ Fload will la&lrad Bigg ljp to 350 btocfca 
{<togr similar B^Btemfl irtJ only rajpe viUi 

U Number oonwreton. |_J Haggt. 

Q Unique buflt in file copier wlLl copy lUee up to 
350 blocks Likti uptnmg - rauJtgde so^ options 

- j:i= rfajt fcr ooppifl Action ftdplaff JUee. 

□ Highly odffl|Mtihle witn cxjmmerclal aofcwara 

- qui be switched out kr nun coiiipftttWe 

JftrfectfOTUfle Hill Action HaplstpS - a 
lypsal AR3 backup wllJ reJoad In aJ^3 geognds 

- JBfi 3 SOConda! 



J 20i fester saro (PEG tora). 
J 20* fiaer saw (SHQ mag), 

[HClJJDrNia 

□ Speeds up othar DOB Junctaone including 
ifln^, scratch etc. 

LJ Otinieg oompltfte irtin auparftgt file and whota 
diflk copiar frasl 

l_J Scran on or off during kmdmj. 

Q Ennancsd OMnmgjnd sgt - owSOnaw 
commands* 

□ Eae% Qtted - Disk Demon plugs inejog the 
1 541 and fro now operating system chip- pJufH 
tofiidB the C64.1S6 Rttiaj takag only miDUtfifl 
ana usually requires do soMartng. 

□ Usgrimttaugbnufl Supplied J™ - you 
could pay iifi.CHj for Cub alone. 

J HuppLgd compete no mora bo buy 

□ flbrisson CM/ 1541 In C4 or 128 mo<to. 

ClSSmcsion 

£69.99 




BLUE CHIP DRIVE • 



ijBqBrillflillrinaw 

Q SrtarnaJ pcnar au^ity ft»r cod 
pntta 

IJIhrKtOrtva Ecfcr, 

ULTRA 
CRUNCHER 

t Tha mttimik ciiiiidfi bated 
pfWjins compactor 

j Van pHgKunu Tur diat. 

J tot LDftdln&'aavinj ttjijcuuss - 
writ iflhlta Demon. 

□ Bui wen fljrtnwr canoed Aft JU lUesI 

□ S60y«iiteffifyIiin:^Mn 

ONuHEf 2#99 nwtijtt, 
Juiliah u Efajp wily for SfiflE 

faptrom Board for flnly / «99 



_)RUb ilma iaojtJwpttJ^ryUMm^flwi^^ 
Graumdflre. Mere m Uutii mn. Ooaunirinres own '1E41C. Koch flttr* a? 
Umui i:Uu:r so callpd ocaDpalJbl&s In G&at *h Iuvb tmu umbia bo find & 
program mcJiat^ Uih UiaJt mmM DA wnrt. aim ar?w> 

jKflas*atBli«ikfllfl«irhHrfl - tMl Is tne twst. 




onlt£ 139.99 post free 

Clf pa retoira narkr tkltray 

FAST HACK EM ™ 

9 Multi HOdTiJa DkBk Hibblfli - all an dub disk. 

!JSinj}4l64Iinbbk7 - Copy a. fiak i/i 2 min.iiiHi 
jAtoNlhtar - "^in ftiUrtpnrtaclflddKkiiia mlmitsfl. 
jSuperC&fflPUi-r^ry - yndw & a«MDda 1^rfcaJ|y. 

j!'^jterft«tCct]T ■ Snfl«dlfll£lD5emwirAsw:Lhvijr.hy 
J Vmn Drrva CUplar - Euan Istfier! 

,J Hua ihiIjil* "Tvampiflcv" mode, Tliea* rja "Lfnl^" Uiu nwr* has-vUy 
ph*Hf(jrf progt-ama with, a paramglfp re? a. p^rtriculBr braod cr aran. sniglk 
prpgimm. 

I J iertJhr product li auch i fMd '3U] figomtar 11 at thii price 
ltl 



DISKMATE J! 

Ill Diik Wlttj 0iitiU(> 

Q rtet festload iartridgg. 
Qlfp t&5tiiwa laeter, 
U^fffrsan. Qlast fanaat ("lOaooa). 

LJ Inpfinui DOS - $fo^g Btpoke Ofi-minaridg — 
load/aang/dm/old «Lc. 

LJ RetigfiDsd fti&otkin keys for fast dpgrafcwn or 
oaumnn <jommaridfl. 

Q : ftwrerfui toolkit ccsmoiaiHli inckdij^j: 
llDftflavftfltc. 

J Riti a lull JcacoiDB ccidg mcQjtor be many 
featurea to ligt out It has thana aifli 

LJ Special switching techEuquM loaku Dinkmate 
lnvian>]g (o tne eyutdoi. Thfln?ftre B le a mora 
oompat^k ^ioadgrthan tthar tnm. 
J Difikmate TT e 

14.99 



MOUSE 

J Wide oompitibLlity wttb. saftvart iBoJuling: 
BlaslnffftMlei. 

□ IbrlB oy mlmiikii^ jgyBttekflowfllTtDrk m 
any jaymick apptlraUdQ bkchdinl (Eraptuc 
paela^aa oruj desyfMd. Jbr JaysticlL 

□ FuDC&ona en * itnap Jqpgtwk pool. 
_\ Optical ayHtani gfperaaaD. 

omit £24.99 

CHIPS 

LI 371*8 £3.00 

£4.50 





MIDI 64 

A Full MM Interfinte fcr the 
64/188 at i realistic price 

J MM in □inDItikru □ailllDEonii. 

J 'r/Ojr.patiblB with mngt Jgadin£ ggftware 
pacisagis Lnduding: Sail, dllS, Mvanoad U'jEin 
System, t^reeli, SbsdnJburg etc 

oNiy £29.99 



CARTRIDGE 
DEVELOPMENT 
SYSTEM 

Q All th* nacflsaary parte to p podiads an 8Jt/18K 
autfl^rtart Gartald^a. 

□ Tbp quab'^ PCB, Q [njftctlDii moulded cm. 

□ j« tot BwitrJi. □ let fiPBOll. 

J "C&itriaV5e Handbook 1 ' gnm full dstalbs and 
Upe os bulrllng and oonfl|uflng Uls tartrld^ for 

Etaj^UML 

omit £ 1 2.99 

«ompl«te with handbook 



ALL ORDERS NORMALS? DESEATCHED WITHIN 48 HAS 

HOW TO ORDER .... 


BT PHONE 

a «EP s 


BY POST 


BY PRESTJSI/EftX 


\/ 


0762 27351.5 
£4 hr Credit Card Line 


Ssnd cheques- 'PQs Jiade- 
pt^lbk; tn 'Dotal RleclronLCS' 





POST PBEE 




ELECCROniO 



UNITS 6/9, DBWSBUBT WOAD, FEHTON INDUSTRIAL EffiBflTE, 
FENTON, STOKE-ON-TRENT TELEX: 



SALES ONLY 
0782 273815 



TECHNICAL ONLY 
0788 808868 



UTILITY REVIEW 




ere 1 am, silling at my CI 28 
begging for help with tny 
latest program. I want to 
use a sprite but can't remember the 
correct syntax tor the command. With 
relief, I notice a button marked HELP 
in bold letters - very comforting, I 
press it but nothing useful happens. 
My only recourse is thumbing through 
the wretched manual - or is it? Not 
with the C 128 Helper on board. I press 
the help button and lo and behold, I 
can call up any keyword and see a 
description of the command and an 
example of its syntax. 

The C 128 Helper is a clever utility 
which uses specially created disk files 
to instantly display information on the 
screen using a small resident program, 
The usefulness of the program can also 
grow as your knowledge expands 
through a special editing program, 

Each page of information is stored 
as a separate file on the disk and the 
ingenious operating system allows 
about 166 files to be held on each 
Helper disk. This exceeds the stated 
maximum disk capacity of 144 files 
and this is one good reason why a 
Helper disk should never be validated. 
Owners of double -sided disk drives 
will have access to twice as many Tiles, 
which means thai all of the Basic- 
commands could be stored as well as 
almost 200 extra pages of information 
on peeks and pokes, or even a 
complete memory map! 

The disk contains two utility 
programs to assist in the creation of 
customised screens and an associated 



A friend in need is a friend indeed. Meet a utility whieh 

throws you a line or two 



Kev Poke Locations 

locating [ifC IHri> Cases i»tl on ■ 

iSndfc 1 SZD* I2f I - *St*rl of DASIC teat. Loe D*t# ILIM- Msh b*ta IM3>. 

|'12F»f3fll».*i .*< - »5lart off 145 It variables In DANK 1 L6- MJ format, 

U1 fiBJ I Current color fcr G&aPlilCS' cOMmand t . 

512 - 613 i - - iepat fcaffar. 

&£A I fill !,*..,«»». + .,.». Enable I - 1 1 =0 » / Li lib I* 1 = 1121 BUhYSlCP fc*Y* 
S42 £41 I 3 1 'l.i f 3&] I < < ■ + ■ K e * b-cfa r d" Differ. IfO bvtaj* 
2532 11*20 > . Ha^lUHfl tilt of keyboard buffer, 

2391 llim ...If i :-£i , then nuii output until a km? is hit INC SCROLL 1 

2494 1 1 A J 7 I . . ■ * ■ ■ « ■ - > - - .Enable I*I7BI / Citable I =6i r ker repeats. 

2549 (iA2JI drier Enable I «tO / 01 rafale 1 <>0l i n 4C telarin oroiraeit 

if >f iH.l l 5 1U0D f 1C*]9 i.Pw off llllMl function key laHllbf. 
4 14>6 - J HftOA-* K'f F k.Froe ranmab le fun ft ion key strlail. 

I4C-IhJ4V2 111 I 31 , 1 M 32 K Car rant \ cos i ti on c-Jl 6G4PHIC* scritl I LB. HI? formal 3 
4403 h 444)4 1 ! 1 1 11 h f I 111 I tClfrilt f aosilicn on GfrAfHICS screen ILD. M3 formats 

tiVl&l^. * ft y SprUt Icealicns f«tf fPf I la number s 0 tlru I, 

I ST'OCft-lCCCr I le.tf. - 51248? X of iHM-ila C 51249- T cf sprite C, etc I 

i]2Si * £E!«2t>l h h pCc-f der color I 40 columns r- 

&J23t EtM3C'l » 1**1 I HIHl operation, t=255> 2 AW* operation^ 



ESCape r«>s - 



PrtJ* the tS£ k«f dovn, rel ease it. and Han press one of ike 
follo*4ni keys to lit the desired editiii function. 



:* - Erase to eerJof P a 1 * N 

A - Au tenia tic Insert mode 0 

I? - fet Cotton Window f : 

C - Cancel insert mode 0 

Li - Delate current line I? 

t - iet nofl-f lAshinr cursor S 

r - Set flashinf curscr f 

C - Enable I?el I U 

H - Oh safe] a be I I V 

1 ~ Insert i t i na If 

J - Hove to »aeinuin4 cf line \ 

K - Hcv e t c e n d 0 f I i n e Y 

L-fHrnonscrolfini / 
- Tur n t-f f iif ol I i n* 



Set normal screen disPla* 
Cancel quo** acida 
Erase to start-of-llni 
Erase t« End-of line 
Set Reverse dlsolav 
Sat block cintr 
Set Ten of ir I e do m 
Set Uadtrt I na tuner 
Scrol I up one ! Ine 
Scroll dova cap line 
foifle 4C SD colaMIS 
(Vitort default fab i 
Cleat aill Tabs 



EadJHP-le- Presj ESC. ralea.se it. and thai nra*s |> T and vcur CPftor 
will change to a si fit I* line instead of a fclecfci 
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menu. The Editor program is 
particularly impressive because it 
allows a fully comprehensive screen 
editing facility. 

When designing a screen it is 
important that the screen does not 
scroll up iis you type information into 
the last line. The editor does this for 
you and you can move the cursor 
around the screen adding and 
subtracting information as you go 
ignoring colour information until List, 

When colour needs to be added, 
the Editor has a special command 
which allows you to pull the cursor 
across letters after selecting a colour. 
Each character that the cursor covers 
will be changed to the current colour. 

When the screen is designed, the 
program will then save it to disk using 
a compressing routine so that the 
minimum disk space is used. This 
typically compresses about [6 blocks 
of screen information into a mere four 
blocks. 

From inside Helper any screen can 
be dumped to a printer or plotter by 
pressing the Commodore key and in 
normal programming mode this 
facility is still available using SHIFT 
with RUN/STOP 



The program obviously uses some 
of the C128*s memory but, as the 
excellent documentation shows, these 
locations don't affect the Basic 
programming space too much. Even 
when accessing the Helper, the screen 
display at entry is stored away and on 
return to Basic programming mode 
the screen is restored intact. 

Helper makes full use of all of the 
function keys and the. ALT key can 
also be used to 'boot' up a new Helper 
disk and its menu. This means that a 
full library of disks can be created to 
allow instant access to any 
information which may be relevant to 
your programming needs. Even 
though the HELP key is used for 
calling up Helper, the resident HELP 
command is still accessible by typing 
in the keyword in direct mode. 

The applications for Helper arc 
only limited by your own imagination. 
Used in conjunction with your own 
program, you could use Helper as a 
help facility within a milky of your 
own such as a word processor, 
database or game. With careful 
planning even machine code programs 
can access Helper because of the 
detailed information on the rnemorv 



locations accessed h\ the master 
program which are given in the small 
accompanying manual. 

For the programmer, CI 28 Helper 
is a significant improvement on book 
assisted programming. On its own the 
basic information given with Helper is 
worth a king's ransom, adding the 
editing facilities makes this an 
essential time saver utility, 

Every angle seems to be covered. 
The CI28 is disturbed as little as 
possible from us norma; operational 
mode and some of the information 
given, answers questions which keep 
cropping up in letters to the editor. For 
example, not many people know this 
hut the keyboard buffer lies between 
locations 842 and 851. [ haven't seen 
this documented anywhere else, so 
thank you CJ28 Helper, 



c 

Product: C128 Helper, Machine: CJ28 
Plus 1541/1570/1571 disk drive, or 
C/JSf). Supplier: Financial Sysiems 
Software Lul< 2m1 floor. Anhrian 
House, Si. Marys Strcrt, Worcester 
Wm I HA Tel: 0905 611463, Price: 
£24.95. 



DAnTCiurmTTD 

THE ULTIMATE POOLS PREDICTION PROGRAM 

Prediction aid. k cuehuk complex with U'* laigcsl database 
available - 2300ft matches ovrj JQyeaig. 

• PREDICTS Hot just 5QQKEDRAWS, bit? AltfftYS, HOMES 
and NO SCORES. 

• successful sn^cgiiajaj^iji^i^^ 
siOTUfl^wifly better than chane*. 

4 ADAPTABLE Probabilities ail given on everifwhije- 
choose as many selections as you m^ed for ycui bei. Thu 
precise par edict ion formula can he $ei by iee user - you can 

(Liiwrlcp arid, test yum nwn ixirnje ri'.eU".ed. 

V SIMPLE DATA ENTRY M: seam ttanut* ajc in 1lie program. Ssmply type in tne reieren^c 
numbers from the sti*»tr.. Or use JTXGEW to pcodurn furture lis* auiutnaiicaJly (see be Low J. 

V LEAGUE JIM) HON* LEAGUE All English and Scottish League tttma are Happened, 
;ir.d also r Jne non-League sides often used utipaals coupons. 

V PRINTER SUPPORT' FuL hard copy jarinhpyl of data ii you hav* aprmlei. 
PRICE £18.00 (all inclusive) 





jmmmmm Aft J A AT ClRS ^ Nq msne Btroggilnq inr Hjo-jis to gel [he 
fir IV X7/H fumije ^ m€i tne c, : ,m P«^, FDtOEH haabeeh 
WUli v ml l# pibgrm^niTiedJ wfth a£] Er.gliiH and. Scottish League 
bnures for 19S7 "3. Simply rype m [he daLt \±r.d -he fuJI fwnire liar is aeneraied 
in :;*-:oonds. Fuliy ooni|Miiible with Poolswmnei. Yearly tipdaiesj available, 
POOLS WINNER with F1XGEN £19 5Q £fcr bolh) 



COURSEWINNER 



V3 



NOT JUST A TTPSTER 
PROGRAM, Coursewuijiflr 

THE PUNTERS COMPUTER PROGRAM mu3oto^^ 
You can develop and tesi yam own unique winning ayarem by adjSriaing the 
ajiilyuis Eonnula, or use the procrrajn u-. simple mode Course vomer 'Ji-.c.r, 
atalistioa] analysis at ETuijnr fiLciors inctudincj pasL iuz ni spund rai;rrgs. course 
siansajcs, prix* money r weight, goingr, Erauveraed jockey form eic, eic:. [1 
outputs most lLkaly wbuitis, gnod Long odds beta, (oreeasts, frowsts etc The 
daiaiase inchdos vitaJ course statifflLCS for ail Enlist! courses. You can upcLarn 
Uie database never cjo^ss qui riato FULL- PRIft'"£R SUPPORT- 

PRICE £10,00 (all inclusive) iiidaicn Hal AND NatLs.ris] foyjn vMuniu. 



auppLcd on :apc - 

i_:-.illlHlii-. LL-riVTM F.hlll If.- i h v ; 



AM5TELAD CPC? 
BBC a 

COMMODORE 6t-]5fl 
SPECTRUM 




AMSTRAE- PCW 
IBM Formal 

COMMODORE AMrGA 
AT ARf ST 





Send Cheq^es'TOa Joy 

j eiuz n uf -r.v.W r. jcc :c . . . 

50FPXARF. Phor* Jus 

62 ALTMNCMM RD, G ATLEY, CHEADLE, CHESHIRE SKB 4DP. S 06: -428 7425 

I -f-fJi d /cv .^jil liii" d our ic-ftwaic } 



^RLDWID 



SOFT WA R E 

PRICES SLASHED!?/! 




HARDWARE 

Commodore Amiga 3.5 mch Disk Drive 
Commadore 64 S.2S Inch Oe&aniC Disk Drive 
Commodore 64 5.25 Inch 1S41 Disk Drive 
Commoccre M Comput#r 
r.nmmodorti 64 Computer 1 Cass Deck 
ATARI 520 STEM i nc Disk Drivel 
Cllizen 1J0D Printer iC&l '/erai 
Amiga Centronics Cablo 

SPECIAL OFFERS 

C64 A MX Mouse with STOP PRESS 
C64 STOP PRESS SOFTWARE- 
CONSUMABLES 

DISK DRIVE HEAD CLEANERS: 3.5 £fi.&ft 
ril ANK DISKS per 10: 3,5 EDl» 



£34,99 



DISK BOXES: 


3.S 


COMMODORE hi 


Cai* Disk 


Airborne Hanger 


11.20H.9S 


Apollo 1A 


11 Jl 


BatUA Cruder 




Carrier Fuc4 


24.S5 


Fl»ghl Stimulator 


26.9S 33.95 


F1£ Strike Eagle 


7 25 11.20 


Ciun^hip 


11.30 14!95 


Hitchhiker Guidfl 


19.95 


Irfctrlgue 


9.75 




44.fl 


Mini Office II 


12.75 U.95 


Morpheus 


11.20 13.50 


Neos Mouse &. Chee^p 


24.9S 27.95 


Okinawa 


4 99 V 25 


Phanias 


14.95 


Plrateft 


11.20 14.95 


Plaloon 


7.27 n.20 


Power At Sea 


7.99 H.« 


AMIGA 




Arkamoid 


22 95 


Commodore $A Etnulalor 




Destroyer 


1fi.95 


Eagles N«ki 


H.6S 


Golden Path 


14« 



Holds 40 



5.25 
525 
5. ESS 



COMMODORE 64 

Predate* 

Prc:-.t-::l SHjgllh Fighter 
Healma DP Darkne;^ 
Red October 
Silent Service 
The Train 

Ultima V 

EDUCATIONAL 

Bnrtflf Maths (12-16) 
Belief spelling (9-14^ 
Biology ri3-'7| ' 
Chemistry <13-17) 
GvOflripfrM' 
Magtc Math* (4-4) 
Mapwnrfc Dulz r|1D) 
Maths Mama (6-l2|i 
Phya-wl Gerjg <12-17> 
PhyBH»412-1E^ 

Grid Irfin 
Jlnxier 
Red October 
Star Wara 
Ttil Drive 
Xenon 



t99.99 "o 

ti».9a4 

E1BSLK§ 
E119-.99-!-;. 
E139J 
£259. 
£169, 
£19,95 



SAVE £20.00 
SAVE £15.Q$ 



£3.99 

HolldS too 

Cm Dhk 

7.25 11.20 
11.2014.iS 
14.95 
11.20 I4J96 
7.25H 20 
7.9911 99 
14.9S 

11.20 
11.20 
7.2S 11.20 
7-2511.20 
7.25 11. ?0 
7.25 11.20 
7.25H.20 
7.2511,20 
7.25 11.20 
7.2411.20 

19.95 
1 B 9b 

14 95 
19.99 
14.99 



Afl t't&ms marked (§} please atfrj £ W 00 tor carriage and inaurance. 
Pleeae mate rjhwtlH and postal orders payable to WortdMde SoHware 
Prices include Post &. Pecking in UK exc&pj items markd (g). 
Overseas orders, pleas* add £1 per ca&s/rtisk for airmail dfrliv«ry. 
Credil Cafd orders accepted by phono (24 Huurs r or letter 
1 B ridge S1 reel WO RLDW1DE SO FTWAftE 49 Sloney Streel 

GalMhi«i* Nolllnshitm 
TD11SW NgTiLK 
Tel oa« 57004 FAX. 0*fJ2 4S31 02 T*l 4flP779 
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Screendraw 64 

A powerful background and character editor 



When writing on the Commo- 
dore it is common to draw 
each screen, and to use 
sprites and more user-defined 
characters for the objects that move, 
Screendraw is a machine-code 
program to assist with the design of 
such screens. There are already a few 
programs around to do this, but I for 
one^ have found them cumbersome to 
use as they often involve selecting one 
screen option for designing a 
character, then going to a page display 
to insert that character into the 
picture, then if it doesn't quite look 
right going back to the character edit 
screen where you can't see the 
character in context, and so on With 
this in mind I have written a screen 
designer which is extremely simple and 
quick to use, and most importantly 
displays everything on the same screen 
at the same time. A joystick in Port 2 
does the bulk of the work, assisted by a 
few easy to remember keypresses. SYS 
49152 runs the program. The screen 
then shows the following: 




The program works with a picture 
256 characters across by 64 characters 
down. This is to enable any size or 
screen to be drawn and because of the 
simple way such a picture is stored in 
memory it is easy to extract completed 
screens for use in your own programs 
(refered to later). The top section of the 
screen displays a 40X 16 window of this 
page - when you move off the screen 
with the joystick the window scrolls. 
The bottom left section of the 
screen shows the full character set 
available to be used and edited, in full 
colour. The program allows hi- 
resolulion 2-colour and lower- 



By Paul Williams 



resolution 4-colour characters 
(multicolour), and lets you assign a 
particular unique colour for each 
character which is remembered in a 
table. This seems to be the most 
efficient and easy-to-use method of 
defining all the colours for a 
multicoloured screen. 

The bottom right corner of the 
screen shows an 8X8 grid which 
displays the exact pixel representation 
of the current character, and is also 
used to edit the characters. 

Below the picture window is a line 
containing useful information, the 
current location in memory of the 
picture window (in hex), the tour 
colours relevant to the current 
characters (in hex), and the number of 
the current character (decimal 0-255). 
This area is also used for entering 
filenames and telling you what is going 
on when disk operations are 
happening. 

On the screen, there are three 
modes of operation, depending on 
which part of the screen your joy stick- 
controlled cursor is in, Moving 
between the screen windows is 
performed by the keys SPACE for the 
picture, E for editing a character and P 
for selecting a character from the 
palette (i.e. character set). 

Picture Mode - the FIRE button 
draws the current character (displayed 
on the bottom -right grid) onto the 
picture. The following keys have the 
following: 

P - Move to Palette to select a 
character, see PALETTE MODE > 
B - Get character under cursor and 
make it the current character (so you 
don't have to go to the palette to get a 
p re vious I y-uscd ch a racte r). 
D - Duplicate character under cursor 
onto current edit character. After 
selecting a character with P or G Jf it is 
to be similar to another character, use 
D to set its pixels and colours to that of 
the old character, and then use E to 
edit it. 

E - Moves you to character EDIT 
MODE (see below). STOP ends the 
program. 



I - Takes a 40x25 image of the picture 
using the cursor position as the top left 
corner of the image and puts it away in 
a I K block of memory at 1 5360-16359 , 
for use in your own programs. 
Alternatively you can read the picture 
memory block directly with your own 
BASIC or machine-code programs 
(see later). 

CLR Clears everything, and copies the 
ROM character set into your character 
space. 

CURSOR Inserts a space in the current 
line and shifts all 

RIGHT Further right characters up 
one. 

CURSOR Deletes the character under 
the cursor and shuffles. 
LEFT all the rest down. 
L Load character set from disk. 
SHFT-L Load picture from disk, 
SHFT-S Save picture to disk. 
SHFT-1 Mark this position as the top 
left corner of a block to be copied. 
SHFT-2 Mark this position as the 
bottom right corner of a block to be 
moved. 

SHFT-3 Copv the screen block defined 
by SHIFT-f and SHIFT-2 to where 
the cursor currently is. 

PALLETE MODE - you use the 
joystick to position the cursor over the 
character you want, then FIRE to 
select that as the current character and 
move you back to PICTURE MODE. 

CHARACTER EDIT MODE ~ the 
fire button is used to draw and erase 
pikels in the character being edited. 
The 8k8 pikel grid shows an exact 
enlarged version of the character, and 
when in multicolour mode the 
colours here also reflect the colours of 
the character, even though every pair 
of bits is then used to define one 
coloured pikel in the character (this 
follows the usual convention of 
Commodore 64 multi-coloured 
characters). 

SPACE Takes you back to 
PICTURE MODE. 

CLR Clears the current 
character. 

1 Advance screen back- 

ground colour by I . 
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2 Advance character fore- 
ground colour by l, 

3 Advance common multi- 
colour no. 1 by 1 

4 Advance common multi- 
colour no. 2 by L 

CURSOR Shift the character by 1 pixel 
in each of the 4 KEYS cursor 
directions. 

To see how to incorporate your 
pictures in your programs it is best to 
take a look at the memory map used hv 
SCREENDRAW. 



Memory Area 


Usage 


$2F0G~$2FFF 


Character colour 




attribute table 


$300-$37FF 


Uscr-efcincd character 




set 


S3800-S38FF 


SCREENDRAW 




workplace 


$3000-$3FFF 


IK screen dump area 




(used by key 1) 


S40()0-$7FFF 


Graphics page 




(256k64) 


S0000-SCDFF; 


SCREENDRAW 




Program 



The save and load facilities in 
Screen draw act on memory areas 
S2F00-S37FF for the charade r set and 
S41KHJ-S7FFF for the graphics page. 



Once a file has been created on disk it 
can be loaded back independently for 
your use with LOAD* l Filenarne*\8,l. 
Alternatively, when you leave 
Screendraw the memory is still set up 
as above, so you can fish out relevant 
hits as you wish. Incidentally, 
Screendraw can be resident with the 
C ommodore DOS support program, 
which occupies locations SCCOO- 
SCFFF. 

For example, the following short 
BASIC program will extract the top 
left 40 k 25 screens worth of the picture 
and display it on the screen. 

This program could be adapted to 
extract any size, of picture by changing 
the values in lines 120 and 130; and if 
you want to retrieve a picture from a 
different point in the graphics page set 
A - 16384 (starting k) 256* (starting y). 

One more point - character 0 and 
253. 254 and 255 are used by 
screendraw. If you wish to redefine 
these particular characters you can - 
but the screendraw screen may then 
look a bit funny, even though it will 
still function correctly. In most cases, 
if you can leave these four characters 
alone it is advisable to do so. 



ICS PCKE56,47:CLR:fiEn PROTECT 
MEMORY 

SO PHINTCHfiSClT/JsREn H.EflR THE 
SCREEN 

33 PDKE53e7S,53:REH TELL UIC 

WHERE CHARACTER SET TS . 

40 PDKE53e70 1 PEEKC53e7O3DH15i REM 

MULTICOLOUR MDOE 

Sfl PPKE532S1 , CI : HEM SET UP 

colours - ci h C2 mn C3 SHOULD be 

THE 1ST 2ND AND 4TH COLOURS ON 

THE SCREEN IN SCREENDRAW 

E0 PnKES3£B2 r CE 

70 FOKE53EB3,C3 

B3 S- 1024: REN SCREEN ADDRESS 

90 OSSMBiREri COLOUR MAP 

ADDRESS 

im P-1G304:REM PICTURE 5Tf>RT 
ADDRESS 

110 T-1203B:REM COLOUR ATTRIBUTE 
ADDRESS 

IBB F0RV-0TD54 3REM 25 LINE 
SCREEN 

130 FORX-0TO39:REM 40 CHARACTERS 

ACROSS THE SCREEN 

140 CH-PEEKCP + X*25S*y 3 : REM 

EXTRACT CHARACTER FROM PICTURE 

150 FOKE5+X+40*Y,CHrREM DRAW 

CHARACTER 

160 POKEE+X+4#*¥ , PEEK t T+GM 3 : REM 
SET COLOUR 
170 MEXTX.V 

160 GETAE: rFA$- ,J "THENigi3: REM 

UAIT FDR KEYPRES5 

130 POKE 53 £7 £ > 21 ; REM RDM 

CHARACTER SET 

E00 PEEkCS32703 

ANUE33:PEH NORMAL COLOUR MODE 

510 END 



See fi.Kttfi%5 on page ItiQ 
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com puters 0 F Fl ° AL C0M MO DOR E /A M IG A DE ALE R 

AMIGA BUSINESS SYSTEM A500 - 10&4 * + The Works' - 

Transformer PC Emulator B03 SS 

Amiga 20O0 + 1084 CoIquf Mon , 1343 95 

Amiga 20&B PC/XT eridgeboard * 5.55- D*i*e 

Amiga PC/AT Br?dgeboafd * 3.5" Driv* ■ . 
Amiga 2092 PC 20 Mb Hard Oi*k Drive 

Amiga 2052 2Mb RAM Card 

Amiga SOD i dPainl * MORE! , , 

Amiga 5O0 + Philips a&33 Stereo Colour Won , , , 

Commodore 128/C2N/3 Tapesj'JoysiiCk/Games . . r , 

Commodore G4C/C2N/3 Ta^S/Jcyslick/Sporls Bag/Gamas .... 
P R I N T£ RS 

OKIMATE 2fl TEXT a MULTI-COLOUR GRAPHICS FOR AMIGA 

Slur LC-1U P&rallel 12Q/S0cp£ 

Slat L{.:-1QC C64-'12l3 lSO.'SOcps ind lead 
Slur LC-10 ParaNel COLOUR 
Slar LC-10C C64/12S COLOUR mtl lead 

Citizen 120D Parallel 12Q/25CpS . 

Citizen 120C C64/12S l20/2Scp& incl lead 

MONITORS 

Commodore 1802 Colour Mon for Cfi4 , 

Philips 8S33 Stareo Colour M&n , 

Philips BM75Q? Groen Mor* inc lead ' mr J\] 

Philips BM7522 Amber Mon inc l&ad 
MISCELLANEOUS 

Amiga 5G1 5T2K RAM Ejipangion *- Clock 

Commodore 1S41C Clisk Orive + Soft waf a 

Cammod&r^ 1571 Di&k Drive 

C-rjmmodore lbBl 3.5" Disk Driva 

Commodore C2N DaU Recorder 

Cumana CAXS5* Amiga Disk Drive 

Power Supply 1or c&A . 

Super-G Cant Interi + GrapihiHCS . , ] t \ ] ". ' " 

Surge ProTeclor 13A Plug t , ; . . \ \ \ \ \ \ 

Sur^fr Pr o lector 3- way Adaplor , 15 95 

Amiga DOS Re1 Manual i^nd Ed} " Ipfip H\ 22 AS 

Cl£ti OfhCiAl Prygs Pc 4 Guide , IPflip *2J W.ftS 

Addi^ori-Wcs cy Anga Rer Mflnuals PHONE 

SOFTWARE (EKampJv*) 

Amiga Scribble 2 , 7S,Cn> 

An 1:3.1 The vV:..r- ;i ,;£f:-ih:„!. ■ A-,, V£C ■ 0'Q£iii<.hi 139 □(! 

Amiga Superbase Personal 7^00 

Amiga Supcrbase Proilea&ionaP .,..,«.. 1H7 □□ 

Amiga DigiView 2 . r . ] ; ; ; [] "149^0 

Superbase 1?g Prij-nriirrmab a D?.lao;d?,i:: 29. S5 

SupfcrScNpt 12S Word Processor , 29 95 

Tasword hi Col WP - Tape.'Difik , ........ 17.95/19 95 

Vijawilfc wlfr Spelling Check 39' 95 

Prices Skibjtct io Change Wilhout Noticr E60E 



Vetta Pi Sofavane Atd 



@ Rirawsrp Lin* r WHITBY N. Vbrics. Y02 1 ND. 
Tel: 0947 £tt>065 (4am 7pm) 



IT i T.H.l 7 J 7 J 7 J 7 



. .ftflS.B5 
£443.25 
t36fi.£5 
PHONE 
PHONE 
. .219.00 
. 15900 

. .179LQO 
199,00 

. . igg oq 

21S.0Q 
. . 21S.00 
£159.00 
£15&.00 

. 149.00 
.249.00 
. 82.00 
.94.00 

. . 99.95 
159.00 
.1B9.00 
189 00 
. . 29.95 
.129.00 
. . 26.4S 
. .34:95 
12.05 



RS232 INTERFACE 64, 128 or Plus/4 



£34.99 



\ 

t| 



Measurtng only l^x&^^ymm, the smallest and neatest unit 
available Conforms to Commodore 101 1 A user- port standard 
Compatible with BASJC, Easyscnpt, Superscript Superbase 
Mrni Office, Script Plus etc. Connect to RS232 printers modems 
and other devices. Supplied with 1 metre of cable (add 75p extra 
metre*) terminated with a inale (female*) 25-way D-eonnector or 
a cus-tom cable made to your requirements. Our after sales 
service for problem printers guarantees, to get you up and 
running. Supplied with a scrolling terminal emulator prooram 
and utifrf software on tape/ disk". 

IBM PC File Transfer Utilily r >ai< ^jg 

Captures Xex\ or binary files via the COM I RS232 port Supplied 
on a 360N IBM format disk. Simple instructions, provided bv 
on-line help, 1 

VIEWDATA TERMINAL 64 or PIub/4 lape/disk r £29.95 

Access Prestel, Micronet, CityService ate. Worsa w th any usor- 
port RS232 interface and 1200/75 modem. Displays all viewdata 
mosaic graphics, double height, hide/reveal and flashinq 
characters in seven colours. Only £14.99 when ordered with the 
RS232 interface 

CENTRONICS CABLE 64, 128 m ' m £18,99 

Compatible with Easy script, Superscript etc. Driver for BASIC on 
dfsk or tape 4 . 

6502 ASSEMBLER 64 or Plus, 4 iape/dfsk £12.9B 

A sophisticated two -pass ayrnboNc assembler and text editor 
which supports tape and desk filing. The assembler editor 
source and object code may air be resident in memory 
simutaneously, facilitating rapid and interactive code 
development. No other assembler is quicker lo use. 

ZH0 EMULATOR/ASSEMBLER 64 disk , , , . £12 99 

A unique integrated Z&0 development package/ The "emulator 
compiles ZfJO source code into optimised 6502 which ru n& on the 
64 at about one sixth the speed of a 2MHz 260, The cross- 
assembler generates hex or binary Z8D object fifes The disk 
contains a powerful editor and example programs, 

Pfeaso specify* options. Send chequs/PQ* or order by 
Prices Include VAT and P4P, Overseas orders add £2. 5ft 
Allow up to t week for defivery, 

YORK ELECTRONIC RESEARCH 

The Flahergste Centre, Dept YG t 4 Fishergate, York VOI 4AB 
Tel (0904) 610722 
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C16 & Plus/4 
Software Offer 



Do you wish that more CI6 and Plus j 4 programs were 
on disk or cassette? Well here's our third C16 
and Plus j 4 software collection 



avai 



D 



ue to the great length and 
complexity of the programs that are 
published in Your Commodore, many 
people find that once they have typed 
them in they do not work, Usually, 
this is not the fault of the magazine, 
but rather, due to the program, being 
typed incorrectly. 

To help readers we do provide a 
Software for Sale service that makes 
all of the programs from each month 1 * 
magazine available on disk or tape. 
Due to the small number of programs 
that we publish for the C16 and Plus/ 
4 we only place the software for those 
machines on the disk with all of the 
other software from the issues. 
In this issue we are pleased to 
announce the launch of our third CI 6 
and Plus/ 4 four collection containing 
no fewer than eight programs from 
past issues of Your Commodore. 



Documentation 

All of the programs that are on the 
tape or disk are from recent issues of 
the magazine, however, instructions 
are included with the programs in case 
you missed any of the magazines. 

What Do You Get? 

So just what is on the latest Software 
cassette or Disk and which machines 
do thev work on? 

On both cassette and disk you will 

find the following: 



CI 6 SPRITES - taken from our 
August 1987 edition, this program 
gives C16 and Plus/ 4 owners access 
to sprites, just like those to be found 
on the C64. A demonstration program 
is also included to show just what is 
possible. 

+4 ANIMATOR — a simple 
demonstration program showing how 
you can store a series of pictures in 
memory to give the appearance of 
animation (Plus/ 4 and Expanded CI 6 
only.) 

REBOUND - an excellent version of 
the latest breakout type games, 
DISK MENUS- fmd and load your 
programs with ease using this 
program. Obviously this requires a 
disk drive. 

TYPRO - our extremely popular 
typewriter* program from December 
1987- Turn you Plus/ 4 computer and 
printer into a powerful electronic 
typewriter. 

Plus/4 Assembler - an excellent 
machine code assembler program for 
Plus/ 4 owners. 

TRANSCRIPT - owners of the Script 
Plus Cartridge can now convert their 
Plus 3 text files to work with this 
wordprocessor* 

PLUS/4 EXTENDED BASIC Add 

almost 40 new commands to the Basic 
on you Plus/ 4, or C16 with memory 
expansion, Ir -hiding commands for 
accessing the disk drive, drawing 
graphics etc. as well as a whole range 
of new Basic functions. 
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C16's and Memory Expansion 

The CI 6 and Plus/ 4 computers are 
almost identical, except for the fact 
that the C16 has far less memory than 
its big brother the Plus/ 4. This 
compatibility means that programs for 
one of these computers will work on 
the other, as long as enough memory 
is available. The exception to this being 
programs that access the in-built 
software of the Plus/ 4, for example, 
the TRANSCRIPT program on this 

disk or tape. 

A number of companies produce 
memory expansion cartridges for the 
C16 and expand its memory to varying 
degrees. If you have expanded your 
Cl6*s memory to 64 K then all of the 
programs, except TRANSCRIPT will 
work on your machine. 



How Much Is The Software? j 

The price of the software is £5 00 for 
cassette and £7.00 for disk,this includes 
instructions. Orders should be sent to 
the address on the order for Readers 
Services, they should NOT be sent to 
the editorial address. 

Orders should be accompanied by 
a cheque or postal order for the correct 
amount made payable to Argus 
Specialist Publications, 

We welcome orders from overseas 
readers, However we do have to add 
a further £1.00 in order to cover the 
increased postage charges. 



READERS SERVICE 





j ORDER FORM - PLEASE COMPLETE IN BLOCK CAPITALS 



1 



I 

NAME 

I 

I ADDRESS. . 
POSTCODE. 



NAME 


QTY 


TAPE/DISK 


ORDER CODE 


PRICE 


C16 Special C 




Tape 


YCI6C 


5.00 


C16 Special C 




Disk 


YCJ6D 


7.00 












OVERSEAS POST £1 










TOTAL 





I enclose a cheque/portal order for £ . made payable to ARGUS SPECIALIST 

j PUBLICATIONS LTD, 

All orders should be $ent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST 
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BK 
Please allow 28 days for delivery. 




DEUICE-5ET 



IF you always use disk far all of 
your LOAD and SAUE operations it 
can be a bit annoying having to 
place the ',8' after every disk 
operation * 

This handy routine will let you 
set the device Cdisk or tape? For 
all loading and saving 

operations . 

□nee set you don't even have to 
type the closing quotes or device 
number at the end of the 
Filename > 

Th^ program works by re-directing 
the LOAD and vectors CS0330 

and to a new routine 1 

stored at E79 C505A7). To use the 
routine enter: 



SYS 679 
SYS 706 
SYS 7B0 



For Disk; 
For Tape; 
For 

operation , 



normal 



1/1 



Neil Higgins 



10 REM ************************* 
****** 

20 REM * DEUICE-SET 
* 

30 REM ************************* 
****** 

40 REM * SYS 673 :- DEFAULT TO 0 
ISK * 

50 REM * SYS 708 : - DEFAULT TO T 
APE * 

B0 REM * SYS 720 ; - RESET TO NOR 
MAL * 
70 REN 

60 F0RL-679T075B ; READA : POKEL t A : U 
~D+A: NEXT 

90 I FD< > QSB3THENPRI NT "DATA ERROR 
" : END 

100 DATAIBB.B, 141,530,5, 141,241 , 
£,169,229, 141,46,3, 169,240, 141 
110 DAIA5D,3, 169,2, 141,49,3, 169, 
3, 141 ,51, 3,96,32, 175,? 

120 DATA169,1, 141, 230, 2, 141,241, 
2,96, IBS, 165, 141,46,3, 169,244 
130 DATA141, 49, 3, 169,237, 141,50, 
3, 169,245, 141,51, 3,96, 169, B 
140 DATA 133 , 186 , 1 SB, 0, 133, 10, 76, 
165,244, 169,6, 133, IBS, 76, 237,245 
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Easy Entry C64 




Listings 

Get it right first time with our deluxe program sys 

for the C64. 




ou may have noticed that our 
listings are free of those horrible little 
black blobs which send you searching 
around the keyboard for a suitable 
graphic symbol You may also have 
noticed the funny numbers by the side 
of each line of the listing. Fret no more, 
Its all part of our easy entry aid. 

Instead of those nasty graphics and 
rows of countless spaces in PRINT 
statements and strings we use a special 
coding system. The code, or 
mnemonic, is always contained in 
square brackets and you'll soon learn 
to decipher their meanings. 

For example, |SA| would mean 
type in a Shifted A, or an ace of spades 
in layman's terms, and [SA10] would 
mean a row of ten of these symbols. 

[S+21 means hold down the shift 
key and press the plus key twice, It 
doesn't take a great leap of logic to 
realise that [C+2] means exactly the 
same thing except that the Commo- 
dore key (bottom left of the keyboard) 
is held down instead of the shift key. 
If more than two spaces appear in a 
statement then this will be printed as 
[SPC4] or, exceptionally, [SSPC4]. 
Translated into English this means 
press the spacebar four times or in the 
latter case hold the shift key down 
while you do it, 

A st ring of s pec ia I ch a rac re rs ecu I d 
appear as: 

[CTRL N, DOWN2XEFT5JJLUE, 
F3,C3] 

This would be achieved by holding 



down the CTRL key as you press H f 
press the cursor key down twice, the 
cursor left key five times, press the key 
marked BLUE while holding down the 
CTRL key* press the F3 key and, 
finally hold the Commodore key down 
while pressing the number two key (C2 
would of course make the computer 
print in brown). 

Always remember that you should 
only have a row of graphics characters 
on your screen with no square brackets 
and no commas, unless something like 
this appears: 
[SS] T [C*] 

In this case the two characters should 
have a comma between them, 

On rare occasions [REV T] will 
appear in a listing. This is a delete 
symbol and is created by entering the 
line up to this mnemonic. Then type a 
closing quotation mark (SHIFT & 2) 
and delete it, This gets the computer 
out of quotes mode. Hold dow n CTRL 
and press the number nine key 
{RVSON). type the relevant number of 
reversed T*s and then hold down 
CTRL and press zero (RVSOFF). 
Next type another quotation mark and 
delete it again. Now finish the line and 
press RETURN. 

A list of these special cases is given 
in the table but remember that only 
one of these mnemonics will appear 
outside of a PRINT string: the symbol 
for pi. This may appear when its value 
is needed in a calculation so this may 
look something like: 



:C02*[PI]*R: 

Ignore the square brackets and just 
type in a shifted upward pointing 
arrow (ic. the pi symbol). 



PROGRAM: SYNTAX CHECKER 



5 REM SYTflX CHECKER - ERIC DOYLE 

LC BL-1Q :LN-70 : 5**49152 
£0 FOR L-0 TO BL : CX-D : FOE? D-Q TO 
15 

30 READ ft: IF A>255TKENPRINT "ftlUflS 
EI? TO LARGE" ; LNM L* 103 ■ STOP 
40 CX-*CX+A: POKE 5A+L*1B+D, A : NEXT 
D 

50 READ A: IF flXCX THENPRI NT^ERR 

□ R IN L I HE " ; LN+CL*IO? : STOP 

BO NEXT L:5YS 49152: NEW 

70 DATA 173 ,5, 3, ECU ,165, BOB ,31,1 

£0 , 1EB,3, 141 ,32,20B, 141 , 33,200,. I 

B47 

BO DATA 1G9 , 7 , 141 , 134 , 2 , 1G9 , 13 , 3 
2,210, E55, 1G3,G4> 141 , 4, 3, 169, 169 
2 

30 DATA 13E, 141 ,5,3,83, 36,120, 16 
3, 124 r 141 , 4, 3, 169, 165, 141,5. 1566 

!□□ DATA 3 , 1E3 , 14 , 141 . 134 ,2,111, 
32 < 208 > 163 , B , 141 . 33 , 20B , BB , 96 , 15 
95 

110 Drtpi 3£ t 1S4 , 165,72. 139, 75, 15 
2, 7£, 195,0, IBB, ED, 133,254 , 155,21 
, 1747 

120 D^Tfl 54, 101, 954, 133, 254, 1B9, 
0,2, 240, 16,G9,254, 133,254,232, 10 
B , E34B 

130 DATA 0,2,240,0,24,101,254,13 
3 , 254 , 23E , EOS , 231 » 169 , 1 , 141 p 134 , 
E134 

140 DATA 2, 155,254,74 ,74,74 ,7*1, 3 
2 , 15G , 132 , 3?, £10 . S55 p 165 , 254 , 41 , 
2054 

150 DATA 15,32, 155, 1S2 P 32 p 210, S5 
5, 169* 13. 32 ,210, 255, 169, 13, 32, 21 

0, 1995 

150 DMA 255. 163 ,7, 141.134,2,104 
, 169, 104, 170, 104, BE, E4, 105, 4B, £0 
1, 1S32 

170 DATA 5B, 1G, 1 ,9G, 24 , 105,7,36, 
0,0,0, 0, 0,0,0,0,403 



by Eric Do vie 
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Easy Entry C64 




Checksum Program 

The hexadecimal numbers appearing 
in a column to the left of the listing 
should not be typed in with the 
program. These are merely checksum 
values and are there to help you get 
each line right. Don't worry if you 
don't understand the hexadecimal 
system, as long as you can compare 
two characters on the screen with the 
corresponding two characters in the 
magazine you can use our fine 
checking program. 

Type in \\x Checksum Program, 
make sure Lhat you've not made any 
mistakes and save it to tape or disk 



immediately because it will be used 
with most of the present and future 
listings appearing in Your 
Commodore. 

At the start of each programming 
session, load Checksum and run it. 
The screen will turn brown with yellow 
characters and each time you type in a 
line and press the RETURN key a 
number will appear on the screen in 
white. This should be the same as the 
corresponding value in the magazine, 

If the two values don't relate to one 
another, you have not copied the line 
exactly as printed so go back and check 
each character carefully. When you 
find the error simply correct il and 



press RETURN again. 

If you want to turn off the checker 
simply type SYS49J52 and the screen 
will return to the familiar blue colours. 
You can then do whatever it was you 
wanted to do and if this doesn't use the 
area where Checksum lies you can go 
back to it with the same SYS 
command. 

No system is foolproof but the 
chances of two errors cancelling one 
Many of the listings are presented in 
lower case. To turn your computer to 
lower case mode press the 
Commodore key and the SHIFT key 
at the same time, ^| 



Mnemonic Symbol Keypress 
[RIGHT] 

[LEFT| 

[DOWN] 





[Fl] 
[F2] 
[F3] 
[F4] 
[F5] 
[F6] 

[FT] 
[F8] 

[HOME] 

[CLRJ 

[RVSON] 

[RVSOFF] 




CRSR left/right 
SHIFT & CRSR left/right 
CRSR up/down 

SHIFT & CRSR up/down 
fl key 

SHIFT & fl key 

U O key 

SHIFT & f3 key 
f5 key 

SHIFT & 15 key 
[7 kev 

-■ 

SHIFT & D key 

CLR/HOME 

SHIFT & CLR/HOME 
CTRL & 9 
CTRL & 0 






■ I 

4-1 I 
+ ■ ■■ 


■ 1 

im m 
rwamw 

it ■ 

■ ■ 






W 








■ * 
■■ 

■■■ 
■ ■ 

h ■ 









Yin cm fin if* 

- T J J ■ V II M \FM I J V- 


Symbol Keypress 


[BLACK] 


1 


1 CTRL & 1 


1 [WHITE] 




H CTRL & 2 


[RED] 




J CTRL & 3 


[CYAN] 




I CTRL & 4 


I PURPLE] 


ft 


■ CTRL & 5 


[GREEN] 


|; CTRL & 6 


[BLUE] 




| CTRL & 7 


[YELLOW] 


ill 


1 CTRL & 8 


[POUND] 






[LARROW] 






| UP ARROW] 




t 


[PI] 




SHIFT & 4 


[INST] 




SHI FT & INST/DEL 


[REV T] 




see text 


[C letter] 




CBM + letter 


[Slctter] 




SHIFT + letter 
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LISTINGS 



YOUR 



COMMODORE 

Listings 



CHARACTER GRAUIiKR 




PROGRAM: CHARACTER GRABBER 



22 
B9 
Bl 
EB 
59 
77 



10 2 0 REM. * CHARACTER GHA 

BBER * 
1030 REM, * 

+ 

1040 REM * WRITTEN BY ANDRE 
W LEEDER * 

1050 REM. * JANUARY, 19 

BB * 

1070 REM ******************* 
*********** 



2000 FOR LOTOS 6 , CX-0 : FORD-0T 
015 : READAi CX-CX+A : POKE4096+L 
* 16 + D r A : NEXTD 
82 2010 READA 2 IFAOCXTHENPR I NT- 
ERROR IN LINE";2040+(L*10> rS 
TOP 

B5 2020 NEXTL 

71 2040 DATA 16 5 r 1 ,41 ,254, 133, 1 , 

169,15, 141 ,33, 208, 169, 0, 141 , 

134. 2, 1607 
93 2050 DATA169, 147,32,210,255, 

32/143,18,32,161, 17,32,64,13 

,169,0, 1521 
3E 2060 DATA 133 ,25 1,169, 16, 133, 

252,32, 17 , 18, 169.50,133, 255 , 

32, 22S, 255,2143 
7D 2070 DATA201,45,240,67,201,4 

3, 240,92, 201, 133, 240, 23, 201, 

134,240*20,2329 
7B 20B0 DATA201, 135, 240,33, 201, 

136,240, 36,201 ,83,240, 124,20 

1,216,240, 117, 2646 
90 2090 DATA76 ,45. 16, 169 , 16 . 160 

,43, 162 ,50,76, 177, 16. 16 9 ,64, 

16 0,49, 1453 
D3 210 0 DATA162,48,76, 177, 16, 16 

9, 129, 16 0,50, 162,48,76, 177, 1 

6, 169,192, 1626 
3C 2110 DATA 160 ,51, 162 , 48,76 , 17 

7, 16, 174,204,6,228, 255 ,24D, 1 

75,202, 142 ,2316 
C3 2120 DATA204,6, 164, 252, 136, 1 

36,136 , 136,136. 136 ,136. 136 ,1 

32, 252, 32, 17, 2147 



F2 2130 DATA1B,76,45, 16 ,174, 204 
,6, 224,55.240, 146 . 232 , 142 . 20 
4 ,6 ,164. 1952 

F5 2140 DATA25 2 . 200 , 200 . 200 . 200 

, 200 , 200, 200, 200, 132, 252,32, 

17, 18,76,45,2424 
81 215D DATA 16 , 134 , 255 , 133, 252 , 

140, 183,6, 16 9,0, 133,251, 142, 

204,6,32,2056 
GE 2160 DATA17, 19, 76, 45, 16,76,1 

02,254,32.224, 16 , 160 , 0 , 169 , 3 

2, 153, 1390 
F2 2170 DATA 192 , 7 , 200, 192 , 40, 20 

8, 248,32,84, 17, 32, 119 , 17 , 76 , 

0, 16, 1430 
76 2180 DATA 160 ,0,155,250,19,15 

3,19 2,7. 2 00, 192, 11 ,2 09,245,2 

4 ; 162, 24,2032 
FB 2190 DATA16 0, 10,32, 240, 255 , 1 

62,0, 134,255.32, 220,255, 240, 

249, 172, 141, 2365 
08 2200 DATA2 , 201 . 13, 240 .52,166 

, 255 , 201 , 20 , 240,35 , 224 , 16 , 24 

0, 232, 192, 2329 
15 2210 DATA0, 208, 220. 160,0,217 

,58,17, 240, 221 ,200, 192,26, 20 

8,246,32,2253 
DA 2220 DATA210, 255, 157, 19, 20, 2 

32,16 9, 100,157,20 2,7,76, 247, 

16, 224, 0,2091 
31 2 230 DATA240,19 7,20 2,32,210, 

255,76, 247, 16 , 96 , 5 , 17 , 18, 19 . 

2d, 29 , 1687 
C4 2240 DATA30, 31, 133, 134, 135,1 

36,137. 138,139,140. 141,144, 1 

45 , 146, 147, 148, 2024 
AF 2250 DATA156, 157, 158, 159 , 160 

,0, 185,5,20,153, 205,7,200, 19 

2, 14,209, 1979 
35 226 0 DATA245,32, 228,255. 240, 

251, 201,04,240,7,201 r 68. 240, 

6,76 ,97, 2471 
5C 2270 DATA17 , 162.1,96. 162 ,0 . 9 

6, 32, 173, 18. 16 9, 147, 32,210, 2 

55, 169, 1747 
FF 2200 DATA1, 160, 2,32, 186, 255, 

165 ,255. 16 2, 19, 16 0,20,32, 189 

, 255, 162,2055 
64 2290 DATAO ,160. 16, 169,0. 133, 

253. 169, B, 133, 254, 169,253,32 

, 216 ,255, 2220 
75 2300 DATA96. 169. 240, 141. 224, 

5, 169,237, 141, BS, 6, 169,6 , 141 

, 224, 217, 2273 
45 2310 DATA141,eB,218, 162 ,0, 16 

9, 195, 157, 225,5, 157,99,6, 169 

,6, 157,1944 



71 2320 DATA225, 217, 157,89,218, 

232, 224,38, 209 , 235 , 169 , 238 , 1 

41,7,6.169,2573 
62 2330 DATA253, 141, 127,6, 169,6 

,141 ,7 P 218, 141. 127. 218,162, 0 

, 189, 242,2147 
OC 2340 DATA1B, 24. 105, 123, 157,3 

,6, 169,6, 157,8,218,232, 2 24,8 

0,209, 174B 
BF 2350 DATA237,162,0,189,66,19 

, 157, 171,6,23 2, 224,34, 208, 24 

5, 162,0,2112 
86 2360 DATA189, 100, 19, 157. 252, 

6 , 169, 11 , 157, 252, 213,232, 224 

, 150,208, 240, 2584 
Fl 2370 DATA96, 165 ,251 . 141 ,64,3 

, 165, 25 2, 141,55,3, 169,0, 133, 

253,169, 2070 
17 2380 DATA8, 133,254, 160,0, 177 

,251 , 145,253,24,165,251 .105, 

1,133. 251 ,2311 
FA 2390 DATA165, 252, 105, 0,133, 2 

52,24, 165,253,105, 1,133, 253, 

165, 254, 105,2365 
3F 2400 DATAQ. 133, 254. 165 ,254,2 

01, 16,208, 220, 173,64,3, 133, 2 

51, 173,65,2313 
ED 2410. DATA3, 133,252,96 , 169 ,94 

, 133, 251, 169,4, 133. 25 2, 169,3 

1 , 133, 253, 2265 
88 2420 DATA169 ,0, 162 , 0„ 16 0 ,0,1 

45,251,197, 253,240,6 , 105, 1 ,2 

00. 76, 1965 
46 2430 DATA102, 18, 168, 165, 253, 

105, 31 , 133, 253, 24,165, 251 , 10 

5,40, 133,251 , 2197 
23 2440 DATA165, 252, 105,0, 133,2 

52, 152, 160.0, 105,1 ,232,224,8 

,208, 214,2211 
OB 2450 DATA96 , 120 , 169 , 201 , 141 , 

20,3, 169, 19. 141,21 .3, 16 9, 129 

,141, 26, 1567 
BB 2460 DATA 208 , 169 * 27, 141 r 17, 3 

03, 169, 127, 141,13, 220,69.96, 

120, 169,0, 1913 
09 2470 DATA141 , 26 , 208 , 169 , 255, 

141.13, 220, 169 ,49. 141 ,20.3, 1 

69, 234, 141,2099 
1A 2400 DATA21,3,169,21,141,24, 

208 . 88 , 96 , 169 , 1 , 141 , 25 , 208 , 1 

62,21 . 1493 
88 2490 DATA 160 ,Q, 173, IB, 208, 20 

1 , 146 ,240.4,162, 19, 160. 146 , 1 

42,24, 208,2011 
60 2500 DATA142,32. 206, 140. 18,2 

08, 173, 13,220,74, 144, 3, 76 ,49 

, 234, 76 , 1810 
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B2 2510 □ATAiee.254 J 6fi P 32 # 32,32 
,32,32, 32, 32 ,32.32 .33, 3, S P 1, 
940 

9C 2520 DATA IS, 1 , 3 . 20,5 , 16, 32 , 7 

p 18,1 .2, 2,5,1 8,32, 32,214 
P0 2530 DATA32 H 32 p 32 ..32,32,32,3 

2 r 32, 32,66,66, 23, IS, 9 , 20 , 20, 
510 

4F 2540 DATA5, 14,32,2, 25,32, 1. 1 

4,4,18,5, 23,32 r 12,5,5, 229 

2550 DATA4 , 5 , IS ,44 B 32 , 10, 1 , 1 

4,2lp 1, IB, 25,32,49,57,56,387 
EE 2560 DATa56,66, 22, 9,4,5,15, 3 

2, 2, 1,14 , 11,5 3,32,48,32,407 
5D 2570 0ATA32p32,32,32,3.3,l,l 

8,1 ,3, 20,5, IS. 32. 19,5, 261 
CF 25S0 DATA20,58p32,50,21 , 19,5 

,32,6,21, 14,3,20,9, 15, 14, 339 
89 2590 DATA32, 11 r 5, 25, 19, 32,20 

, 15,32,3,8, 1, 14.7.5, 32,261 
87 2600 DATA2 .1,14, 11,32.32,32, 

32,32.32.32,14p21,13.2,5,307 
OA 2610 DATA1S,44,32, 1,14.4, 32, 

43,32, 1, 14.4,32,45,32, 11,359 
EB 26 20 DATA5 ,25. 19,32,20, 15,32 

, 3, Q. 1', 14,7,5, 32.32, 32,282 
3E 2630 DATA32, 32, 20, 8.5,32,3,3 

, 1,18. 1,3,20,5, 18,32,236 
14 2640 DATA19,5, 20,46,46,46 ,32 

,16, 18,5, 19, 19 .32, 3,15, 14,35 

5 

6E 2650 DATA20, 18. 15, 12,45, 19,3 
2, 32.32, 32,32,32,32.32, 20,15 
,420 

18 2660 DATA32, 19, 1 .22.5,32. 19, 
5, 20, 32.20, 15,32,20, 1, 16,291 

19 2670 DATA5p32,15p 13,32,4.9, 1 
9, 11,46.6,9,12,5, 14,1 ,238 

E5 2680 DATA13,5,5S,32, 100, 148, 
1, 16,5,32, 15, 18,3 2, 132,9, 19, 
635 

9E 2690 DATA11 P 32,63, 0,0,0.0,0, 

0,0,0,0,0,0,0,0. 106 
26 2700 DATAO,O r O, 0,255, 240.0, 2 

08,0, 208, 144,0. 15, 176,243,0, 

1494 
83 2990 : 

9A 300 0 REM SAVE MACHINE CODE T 

0 TAPE/ DISK 
07 3010 P0KE43,0rP0KE44,16;P0KE 

45,36 :F0KE46 .20 
F9 3020 REM CHANGE ',B' TO M" 

FOR TAPE 
10 3030 SAVE"CHAR GRABBER", S 



POINT TO POINT 




FRQGRFlh: !0-RE5 SETTER 



40 1 REri******* SET POINTERS ** 
m+ mm mm 

OC E DATA173, 5, 221 , 9 , 3 , 141 , 2 , E2 
1, 173,0, 551 , 41,552, 9,0, 141,0 
! EE1 r 1B3 h 57 , 141 , 24 , EQB 

73 3 DATA173, 17,508,9, 35 ? 141, 17 

,5oa , 35: rem* 

76 4 REM**** SET BLACK B/B YEL 

LOW F/G **** 
34 5 DATA1B9,504, 141 , 118, 3, IBS, 

HE p 160,0 
SB G DATA^,^ 204,200,500 ,550, 

535 f 118, 3 r 173, 118,3,501 ,500 h 

503,239, 95: REM ********* 



95 



HO 



15 
□ B 
72 
OH 

F7 

En 



7 REn*******«* CLEAR SCREEN 

B DATA199,224, 141. 143, 3, 1G9, 
O s 159 ,153 . 0, 554 P 200, 505, 550 , 
536, 143, 3, 173, 143 

9 DAT A3, 506,539, 99, 933 

10 EEAOAi IFA-39STHEN40 

50 FDKE843+X, A: X-X+l :GOTaiO 
40 5YSB75 ■ REM SET SCREEN COL 
OURS 

50 SY5301 s REM CLEAR THE SCRE 
EN 

BO 5V5343:REJ1 SELECT FA5E SE 
TUP 



PROGRAM ; HI -RES DEMD 



03 0 111=11*163,53,133,1,160.0,177 
,550, 133, 555, 166,59, 133, 1 , SB 
: REM PEEK UNDER ROM **** 

40 1 REM*"***** SET POINTERS ** 

□C £ 0*1*173,5,551,9,3,141.5,55 
1 , 173,0,221 , 41 ,555,9,0, 141,0 
,551 , 159,57, 141 ,54,208 

73 3 DATA173, 17, 509,9,32, 141 r 17 
, 509 , 95 i HEM* 

79 4 REM*"* 5ET BLACK B/G YEL 
LOU F/G **** 

94 5 DATA16g p 504 3 141, 118, 3, 163, 
115, 190,0 

56 6 DAT A153, 0,204, 200,509,550, 
£33,118,3, 173, 1 19 , 3 , 3C 1 , 50B , 
505,239, 95 r REM ********* 

95 7 REM"**-—**** CLEAR SCREEN 

illtttffiif 

60 6 DATA1S9, 254 s 141 , 143.3. 169, 
0, IBB, 153, 0,554, £00, 208, 290, 
539, 143, 3, 173, 143 
IB 9 DAT A3, 509, 239,95,333 
01 10 READAj I FA-SS3THEM30 
S3 EG F0KE828+X, A[X-X+1 : 5QTD10 
2S 30 6A5E-14*-iMR 

04 40 9Y5575:REM SET SCREEN COL 
OURS 

F7 50 SY5301:REM CLEAR THE SCRE 
EN 

Efl GO 5YS843rREM SELECT PAGE SE 
TUP 

64 1000 Xl-1: K2™1B: Yl-0; V5-16 
10 1010 I FX5-SC1 -OTH ENF6R Y- Y 1TOY 

5: X-Xl; COSU91250: NEXT r BDTD10 

50 

DB 1050 FQRX-X1TDX5: Y-C CY5-Y1)/ 

CX5~XI^*X 
FO 1030 GOSUH1250 
EE 1040 NEXTX 

AS 1050 Xl-G;X2-35iB«7;E"l/I: IF 

CUTHENC-1 
5B 10BD FOR X-X1TDX55TEFC 
99 1070 Y-INTCB*X+ ,5>: IFY>50OTH 

ENX-X2:G0TO103Q 

36 10BO GQSUB156Q 
C4 1090 NEXT 

59 1100 Xl-0:X2-e0r YY-100: D-50; 

SE-100 
19 1110 F0RXX-X1T0X5 
39 1120 Y1«YY+S0RCD*XX-XX*XX> ■ I 

FYK0THENY1-0 
15 1130 IFY1>S00THENY1-5Q0 
73 1140 Y5-YY-5D^CD*XX-XX*XX3 : I 

FY£>500THENY5-5D0 

37 1150 1FY5<OTKENY2-0 

BE 1160 FORY-Y1TOY5STEPY1-Y5:X* 

XX+SE: BDSUB1S50 
CI 1170 NEXTY,XX 
73 11B0 FBRXX-X2T0X15TEP-1 
ID 1190 Y1-YY+S0R(D*XX-XX*XXV: I 

FY 1> 200THEWY 1-500 
FS 1£00 IFYK DTHENY1-0 



D5 1210 Y5-YY-SQRCD*XX-XX*XX) ; 1 

FY2>200THENY5 fc 2GQ 
31 1550 IFY2<OTHENY5-0 
1C 1530 F0RY-Y2T0YlSTEFYg-Yl:X- 

XX+SEi BD6L'B1?BU 
AH 1240 NEXTY.XX 
66 1550 END 
9F 1560 COLUMN- I NT CX/ 8 3 
B4 1570 ROW-INTCY/95 
BA 1560 BYTE-Y AND 7 
95 1590 LOC-9AS£+HOW*350 + C0LLJriN 

-9+BYTE 
6F 1300 BIT-7-CXAND7) 

7F 1310 BH^-L0C/2SE: 6L-LDC-SH^* 

556 
ID 1320 
OB 1330 

14 1340 PDKELOC, PEEK C 555 3 PR C £ ' 9 
ITJ 

C5 1360 RETURN 
2E 1360 REM IN 

X2 AND Y5 
20 1370 REM IN 
OR H 

Pin 13B0 REM IN LINE 
X5 , YY„ 0 OR SE 



F0KE550 , BL : P0KE551 , BH^ 
SYS92B 

PDKELOC , PEEXC^SE^ORCS^ 



LINE 1000 CHANGE 



LINE 1050 CHANGE 



1100 CHANGE 



CHARACTER BUILDING 




PROGRAM: ROM RAIDER 



14 10 REri********* 1 ************* 

+ + + LINES 60 

TO 1 BO WILL POKE THE 
51 20 REM PROGRAM INTO MEMORY . 

THE PROGRAM CAN BE RE 

LOCATED ANYWHERE IN 
7A 30 REM MEMORY SIMPLY BY CHAN 

GING POKE 4915 

5+X IN LINE 150 TO ANY 
SO 40 REM OTHER UALIJE AND THE 5 

Y5 CALL IN LINE 160 

ACCORDINGLY. 
55 50 REM TO TRY THE REST OF TH 

E PROORnn, USE 15566 

OR MORE WHEN PROMPTED 
34 90 REM TD ENTER A UALUE . 
05 70 RErt**"-"***«»»*«««**+* 

BS 80 DATA 173,14,220,41,554,14 

1, 14, 220 s 163, 1.41,251, 133, l f 

173,555,3, 133 
14 90 DATA 551,173,251,3,133,55 

0, 159,0 ,133,55s, 199 p 209 K 133, 

553, 16£, 2, 160 
E9 100 DATA 0,177,252,145,550,5 

OQ , 208 , 245 , 505 , 540 p S , 230 , 253 

,530, 551 ,208,236 
ES 110 DATA IBS, 1,9,4, 133 K 1, 173 

, 14,350, 3 p 1 , 141, 14,550, 99,59 

9 

D5 150 READA3 lFA<>999THENP0KE4g 
155+X, ft:X-X+l]GOTO!£0 

4S 130 1NPUT-CCLRJSTART OF CHAR 
ACTER MEMORY BLOCK" ; 5 

03 140 SH-S/555:5L-S-SHS*55B 

BC ISO P0KE1O50, SH : POKE 1 0 19 , SL 

7B ISO 5YS4315S 

55 170 REM 

71 180 REM ***+■+■**■**«•*** *■#** 
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S4 

eo 

ED 
HE 
IF 
43 
EE 
E4 

32 



7C 



130 

Rm 

500 
• * * . 

BIO 
£E0 
£30 
240 
BSD 
EEO 



REfl * DEMONSTRATION FHDG 

^g;f-| ******************** 

REP1 

FDKE52 ,48: P0KE55. 40; CLR 
PDKE53EB0, PQKE532D1 , O 
B$- r, CULTlL ( N, LEFT103" 
ROUS- "C 5- s SPCB , 5-3 

ge?ids- ,p c HanE l cfl 1 s*s p cs] ,t 



E70 FdRFfc-lT0B:t5RinS-GRlDS + BS 
+ E?OUS;NEXT 

E0O GRIDS-GRID$+Ba+ JB [C2, S + B a 
CXI " 

530 PRINT"CCLR, BLUED "GfilDlB 
300 FDRA-aTDG3:P0KE1504H-rt*E 1 
ft: POKE 1 504: +1=1*2 + 54275 p 14: NEXT 



OB 310 PRINT "CHDHE , DDUIN, RIGHT IS 

3SELECT CHARACTER 11 
□C 320 FRINT'TDQUN. RIGHTIST USIN 

G THE CURSOR KEYS 11 
11 330 A*1S04:F-A 
53 340 G0T043O 
IB 350 GETfiS 

ftE 3B0 IFM-'TUP:] ■■VHENF-F-40:GG 
ID410 

FB 370 IFAS- M CDDWND K, TKENF-F+4D: 
GDTG4I0 

ED 380 IFA£-"[FIGHT:"THENF-F+5: 
S0T041O 

3C 330 lFft$- M CLEFT: "THENF»F-5;G 

GTD410 
GE 400 30T03S0 

17 410 IFF<1S040RF>1S30THENF-A: 
GGTD3S0 

55 4E0 P0KEA+54e7E N 14:P0KE19Q 1 O 

53 430 rf=l-F;PDKEPi + S45-7e ] 1 

07 440 C-FEEKC*=0*B+FEEKC1019)+P 

EEK C 1CEQ)*£5El PRINTS HOMEl" 
DE 450 FDRn-CTDC + 7: D-PEEKC113 

46G I FDANP1EBTHENCS - " : D 

"DDR1SB : GGTD4B0 
06 470 CE-"CBLUEJ.[:1jIHITE: u 
33 4B0 IFn^NDGHTKENCS-CS+^Sar" 

: D-JD0RB4:BQTO5DD 
C5 490 CS-CS+"tBLUE3 -C WHITE: M 
55 500 rFDftND3STHENCS-CS+ J, CSQ]" 

:0-DOR3SreOTD5EO 
99 510 CS-CS+'TELUEJ . ^UNITED" 
DG 550 IFDftNDlSTKENCS-CS+ r, CS03 N 

: 0-DOR1G: GOT 05 40 
04 530 CS«C5+'TBLLIE3 .[WHITE]" 
Efl 540 I FOANO0T KENCS-C5+ " C SQ ] ,p : 

d-dorb: ggtd550 
eg bsd cs-u5^ m cblue: . cwhite] " 

SB 550 IFDAND4THENCS-C5+"CSQ]l"t 

D-D0F4:C5ai05BO 
5C 570 CS-CS+'TBLUEU .CUHITEII" 
B7 590 IFDANDETHENCS-CS+^CSOl": 

D-DGRE:GDTG500 
50 530 C5-C3+ H CBLUEJ -CUHITE3" 
AB 500 IFDAND1THENCS-C5+ W [SQ3 ": 

GOTQGED 

F4 BIO CS-CS+ Sh CBLUE3 .CUHITE:" 
B3 G?0 PR[NT H CRIGHT3"CI 
FA 530 NEXT 
3E 640 GDTD350 



PROGRAM: CHARACTER 



EF 10 DATAE30, £54,308,4^30, E55 
N 150,0, 177,555,145^50, E30, 2 

55,509,2, E30 

30 EO DATGS53, 165,55E a 197, .E54 s 2 
08,7, 165 P E53, 137,255,203, 1,3 
6 r S3QpS50,EOe 

IB 30 D(=iTAS,e30 f E51 a EOB p E?S 5 999 



9C 40 READ A: IFA-993 THEN GO 

40 50' P0KE4915E+Xp A:X-X+1 ;GQTD4 
□ :REIi CHANGE 43152 FDR EAS 1 / 
RELOCATION 

Fl SO INPUT'TCLRIOLO START LGCA 
TlDN^iOS 

BA 70 INPUT nDOUNl OLD END LOG 
AT I ON" ;0E 

DB BO INFUT J '[DOUN:JNEW START LOC- 
ATION " ; NL 

E7 30 BH-INTC0S/S5S>=SL-OB-SH*a 
55 

33 1QQ EH-INTtDE/SSG) i EL-OE-EH+ 

BG UO NH-INTCNL/eSG^ :NL-NL-NH* 
55G 

C3 150 FDKEE50.NL: P0KE551 ,NH 
B7 130 FGKE552, 5L; PPKEE53 , 5H 

41 140 P0KE554 s EL e FDKEE55 , EH 
35 ISO SVS4315E 

SCREENDRAW 64 



E3 

6B 
7S 
03 
ED 
55 
04 

1C 
OA 
EO 
CI 
56 
DO 
09 
C5 
09 
CA 
55 
A2 
EO 
7G 
2F 
5F 
54 
E5 
F4 




100 DAT&76. 110, 193, 173, 22 ,20 
0.9^ 16,807 

110 DATA141,22,209, 169 . 29 , 14 
1 24,208,942 

120 DATA169 ,11,141,32, 20B , 16 
9,0,141 ,871 

130 DATA33,208, 169. 12, 141,34 
, 209, 169,974 

MO DATA 15 , 141 ,35, 208*169, 25 
5,141 , 138, 1102 
150 DATA2, 96, 169,0,141 ,21, 20 
8,141 ,778 

160 DATA33,208,169,21,141,24 

203 173 977 
170 DATA 2 2 , 208,41 . 239 , 141 , 22 
,208, 169, 1050 

180 DATA7, 141,134,2, 169, 147, 
76,210,866 

19 0 DATA2S5,162,7, 169,0, 157, 
0,48,798 

200 DJVTA169 , 255 , 157 , 248, 55,1 
69,65, 157, 1295 

210 DATA232, 55, 169, 170,157,2 
40,55,202, 1280 

220 DATA 16, 233, 169,3, 141 ,0,4 
7, 169, 779 

230 DATA15 ,141 ,253,47,141 .25 
4,47,141 , 1039 

240 DATA255,47, 169 ,48, 141,4, 
48, 96,809 

250 DATA162,0, 169, 0 . 157,0,4, 
157,649 

260 DATAO, 5, 157, 0,6,157,0,7, 
332 

270 DATA169, 3, 157,0,216, 157, 
0,217,919 

280 DATA157 P 0, 218,157,0, 219, 
232,208, 1191 

290 DATA225 , 169 , 1 6 6 , * 33 , 253 , 
169,6, 133, 1256 

300 DATA254, 169,168, 133,97,1 
69,218. 133, 1341 
310 DATA98, 173,64,3,72, 169,2 
5 5 141 9 75 

320 DATA64, 3, 160,0.238,64,3, 
173,705 

330 DATA64, 3, 145 ,253, 170/189 
,0,47 P 871 

340 DATA 145, 97,200. 192,32,20 
9,237, 24, 1135 

350 DATA 1.65 ,253, 105,40,133,2 
33, 165,254, 1368 



77 360 D ATA1 05 ,0, 133,254, 24, 165 

,97,105,993 
1C 370 OATA40,133-97,165,98, 105 

pO, 133,771 
CB 380 DATA98 , 173 , 64, 3, 201', 255 , 

208,202, 1204 
E7 390 DATA162,39, 189 ,253, 192p 1 

57, 128,6, 1126 
87 400 DATA169,7,157, 126, 219. 2D 

2 , 16 , 242 , 1139 
44 410 DATA 104, 141 ,64 , 3 , 96 , 13,5 

,13,439 

DB 420 DATA32, 12, 15 ,3,58,36 ,32, 
32, 220 

F7 430 DATA32,32,32,32,32,3, 15, 
12, 190 

440 DATA15, 21 ,18, 19,58,36,32 
,32, 231 

6C 450 DATA32,32,32,32,32,32,3, 
8, 203 

CC 460 DATA18,58,32,32,32, 173,6 
6,3,414 

25 470 DATA 133 , 251 , 173 . 67, 3,133 

,252, 169, 1181 
2E 480 DATRO, 133,99, 169,4,133,1 

00, 169,807 
07 490 D&TA16, 141 , 109,193. 160, 3 

9,177,251,1086 
BO 500 DATA145 ,99. 170,165, 100,7 

2,24,105 ,880 
1A 510 DATA212. 133, 100,199, 0,47 

5A 520 DATA104, 133,100, 136, 16,2 

32, 230,252, 1203 
31 530 OATA24, 165,99, 105,40, 133 

9 9 165 030 
E2 540 'OATAIOO, 105 ,0, 133,100, 20 

6 , 1 09 , 193 , 946 
EC 550 DATA208, 210, 76, 180, 199,0 

,32,3,9QB 
2A 560 DATA192, 162,0, 1B9 ,0, 203, 

157,0,903 

30 570 DATA56, 232, 208,247.32,73 
,192*32, 1072 

6E 580 DATA130, 192, 32,144,196, 1 

69, 0, 141,996 
BA 590 DATA66 ,3, 169 ,64, 141,67,3 

p 169,692 

FB 600 DATAO, 141, 69, 3, 141,68,3, 
141 ,566 

48 610 DATA70,3, 141 ,71, 3,169 , 0 , 
141 ,599 

8B 620 DATA64, 3, 32, 37, 193,32,23 

7, 194,792 
33 630 DATA169,1 , 141, 21 ,208, 169 

,224, 141, 1074 
ID 640 DATA248, 7, 32, 145. 195,173 

,65,3, 868 
BC 650 DRTA41 ,4,208, 25, 173,70.3 

,208,732 

FB 660 DATA17, 173,68,3,240,15,2 
06,68,790 

31 670 DATA3,206,66,3,32,37, 193 
,76,616 

E8 680 DATA 21 3, 193,206,70,3, 173 

,65,3,926 
BE 690 DATA41 ,9, 208,29, 173,70,3 
201 733 

15 700 DATA39, 208, 19, 173,69,3,2 

01 .216,927 
9B 710 DATA240,15,238,68,3,238, 

66,3,871 

D7 720 DATA32 , 37 , 193,76 , 249 , 193 

, 238,70, 1098 
5F 730 DATA3,173,65,3.41 . 1, 209, 

25,519 

E3 740 DATA173,71,3,208, 17,173, 
69 3 717 

F2 750 DATA240 , 15 , 206 , 69 , 3, 206, 
67, 3,909 

14 760 DATA32 , 37, 193 , 76 . 25 , 194, 
206,71,834 
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CD 770 DATA3, 173,65, 3,41 ,2, 20B, 
29,524 

4D 780 MTA173. 71 ,3,201.15,206. 

19, 173,863 
24 790 DATAG9,3, 201 ,49, 240, 15,2 

38,69,883 
E4 800 DATA3,238,67,3,32,37, 193 

, 76, 649 

C4 810 DATA61,194,238,71,3, 173, 
65,3.808 

4F 620 DATA41 . 16 , 208 , 14, 32 , 216 , 

194,173,894 
8F 830 DATA64, 3, 143,251 ,32,37. 1 

93,76,001 
Fl 840 DATA17B,193,32,228,255,2 

40.248,201, 1575 
91 850 DATA80,20B.3,76, 213, 195, 

201,71 , 1052 
E9 660 DATA2Q8,3,76 , U7, 196 ,201 

,63,208, 1077 
79 870 DATA3, 76, 131 ,196,201,69, 

208, 3,887 
35 880 DATA76 ,197. 196 , 201 , 147 , 2 

08,3,76, 1104 
48 B9Q DATA249,19 8,201.76,208,3 

,76,211, 1222 
9E 900 DATA200, 201,33,208,3,76. 

8 , 201 , 980 
50 910 DATA201, 204, 208,3,76.71 . 

201, 201,1165 
01 92D DATA211, 309,3,76 # 105, 201 

20 1 29 1034 
22 930 bATA2Q8. 3,76 , 150, 201,201 

. 157,208, 1204 
CI 940 DATA3,76,187,20l.201,73, 

208,3,952 
FC 950 DATA76 ,217,201 ,201,33,20 

3,3,76,1015 
68 960 DATA 26 , 202 ,201 ,34, 208,3, 

76,42,792 
32 970 DATA202,201,35,20B.3,76, 

58,20 2,935 
91 980 DATA 20 1 , 3, 240 . 3, 76 , 178 , 1 

93,32,9 26 
35 99 0 DATA1 85, 193,32.42, 19 2,16 

2, 79, 169, 1059 
E8 1000 DATAO, 157,0,2,202, 16. 25 

0,96,723 

Fl 1010 DATA 160, 0, 24 , 173,70 ,3,1 

09, 66, 60S 
B2 1020 DATA3 , 133 , 25 1 , 24 , 173 , 71 

,3, 109,767 
8A 1030 DATA67,3, 133, 252, 95 H 32, 

199, 197,979 
BF 1040 DATA174, 64, 3, 189,0,47,4 

1, 15,533 

82 1050 T^TA141, 135,195, 169,200 

, 133,251, 169 , 1393 
D4 1060 DATA 6 , 133,252,169,0, 141 

,109. 193, 1003 
45 1070 DATA172, 135, 195,192,8, 1 

76 ,23, 172, 1073 
BD 1080 DATA 109, 193,177,99, 16 0, 

7,74,72,891 
88 1090 DATA169,0, 144,2,169, 255 

p L45, 251, 1135 
B7 1100 DATA 104, 136 , 16 . 242,48 , 3 

9, 172, 109,366 
2E 1110 DATA 193, 177, 99 , 160 , 7 , 16 

2,0, 142.940 
2A 1120 DATA136, 195,74.46, 136,1 

95 ,74,46,902 
CO 1130 DATA136,195,72 . 174, 136, 

195,189.141,1238 
CO 1140 DATA 195 , 145 , 251 , 136 , 189 

, 137, 195, 145, 1393 
F9 1150 DATA251 , 104,136, 16, 224, 

24, 165,251, 1171 
4E 1160 DATA105, 40, 133,251 , 165, 

252, 105,0, 1051 
5E 1170 DATA133,252,238,109 , 193 

, 173, 109, 193, 1400 



07 1180 DATA2Q1 ,8, 203,164. 162 ,7 

,173, 135, 105 S 
BF 1190 DATA1 95, 157, 200,218, 157 

,240,218, 157, 1542 
D5 1200 DATA24, 219, 157,64,219, 1 

57, 104,219, 1163 
A8 1210 DATA157, 144,219, 157,184 

,219,157,224,1461 
P3 1220 DATA219, 202,16,229,76 ,1 

80, 199,3,1124 
2B 1230 DATAO , 0 , 254 , 0 , 255- ,0,0,2 

53,762 

BD 1240 DATA255, 173,70,3,24, 105 
,3, 10,643 

38 1250 DATA10, 56, 233, 1. 10,141 , 
0,208,659 

9A 1260 DATA169 ,0,105,0, 141,16, 

208, 173,812 
C6 1270 DATA71, 3,10,10, 10, 24,10 

5 , 48 , 281 

3F 1280 DATA 141 , 1 , 208, 233, 39 , 2 0 

8, 173,248, 1256 
BE 1290 DATA7, 24, 105, 1, 201,228, 

144,2,712 

39 1300 DATA16 9, 224, 141, 248,7,1 
62,45, 160. 1156 

98 1310 DATAO, 136 , 20© . 253 , 202, 2 

08,250, 173, 1430 
5 3 132 0 DATAO, 2 20, 141 ,65 ,3.96,0 

,0,525 

43 1330 DATAO, 17. 173,70,3,141,2 

14,195,813 
Bl 1340 DATA173,216, 195, 141,70, 

3, 173,71, 1042 
E3 1350 DATA3, 141 ,215. 195, 173,2 

17, 195, 141,1280 
A5 1360 DATA7l,3,32,145,195, 173 

,65,3.687 
OC 137 0 DATA41 , 4, 208, 8, 173, 70 , 3 

,240,747 

@A 1380 DATA3 ,206,70,3,173,65,3 
,41,564 

AC 1390 DATAB, 208, 10, 173,70,3.2 

01 , 31, 704 
C4 1400 DATA240, 3, 238. 70,3,173, 

65 3 795 

F3 141 0' DATA41, 1,208, 10, 173,71, 

3,201,708 
A2 1420 DATA 17 . 240 , 3, 206 ,71,3,1 

73,65,778 

66 1430 DATA3, 41, 2, 208,10. 173,7 
1.3,511 

6 A 1440 DATA201,24,240,3,238,71 

,3, 173,953 
F3 1450 DATA65 ,3,41, 16 , 203, 180 , 

173,71,757 

12 1460 DATA3,56, 233,17. 10, 10,1 
0, 10,349 

EA 1470 DATA10, 24, 109,70,3. 141, 
64,3,424 

14 1400 DATA32, 237, 194, 173,70,3 

, 141, 216, 1066 
23 1490 DATA195,173,71 ,3, 141,21 

7, 195, 173, 1168 
39 1500 DATA214, 195,141 ,70,3,17 

3,215, 195, 1206 

67 1510 DATA141 ,71,3, 173, 0 , 220 , 
41, 16,665 

72 1520 DATA240, 249, 76, 178,193, 

32, 216,194, 1378 
16 1530 DATA177, 251 , 141.64,3,32 

,237. 194, 1099 
FF 1540 DATA76, 178,193.32,237,1 

94, 165,99, 1174 
79 1550 DATA 133 , 101 , 165 , 100 . 133 

, 102, 173,64,971 

13 1560 DATA3,72,32,216,194,177 
,251, 141, 1086 

08 1570 DATA64, 3, 32. 237, 194,160 

,7, 177,874 
D8 1580 DATA99, 145,101 , 136, 16,2 

49, 174,64,964 



2E 1590 DATA3, 104,141 ,64,3,163, 

189,0,672 
57 1600 DATA47, 153, 0,47, 32, 237, 

194, 32, 742 
9D 1610 DATA 37, 193,32, 153, 192,3 

2, 180 , 199 , 1018 
D8 1620 DATA76, 178, 193,32, 17,17 

3,70,3.742 
F7 1630 DATA141 . 214 . 195 , 173, 195 

, 196,141,70, 1325 
FA 1640 DATA3.173,71,3,141, 215. 

195, 173,974 
EB 1650 DATA196 , 196 . 141 , 71 , 3,32 

,145, 195,979 
97 1660 DATA173,65,3,41,4,208, 1 

0, 173,677 
5C 1670 DATA70, 3. 201,32,240,3,2 

06,70,825 
84 1680 DATA3,173,65,3,41,8,208 
, 10,511 

FB 1690 DATA173,70,3, 201 ,39, 240 

,3,238,967 
Bl 1700 DATA 70 ,3,173,65,3,41,1, 
208,564 

CA 1710 DATA 10 , 173,71 ,3, 201 , 17 , 

240,3,718 
3B 1720 DATA206, 71, 3,173,65,3,4 

L ,2,564 

70 1730 DATA20S, 10. 173,71,3, 201 

H 24,240,930 
23 1740 DATA3, 238,71 ,3,173,65,3 

,41.597 

A3 175 0 DATA16,240,109,32,228,2 

55,240, 173, 1293 
7A 1760 DATA201 ,49, 208,3, 76 ,218 

, 197,201 , 1153 
B4 1770 DATA5 0, 208.3,76, 245, 197 

,201 ,51, 1031 
DE 1780 DATA2Q6.3,76,227,197,20 

1 ,52, 208,1172 
34 1790 DATA3, 76, 236, 197,201 ,73 

,208,3,997 
2A 1800 DATA76, 106 , 193,201, 17,2 

08 , 3 , 76 , 835 
EA 1810 DATA18, 193,201, 145, 208, 

3,76,42,891 
FO 18 20 DATA1 99. 201 ,29,208,3,76 

.68, 198,981 
62 1830 DATA201 ,157, 203,3, 76 , 87 

, 198,201,1131 
38 1840 DATA147,208,3,76. 126, 19 

6,201, 32, 991 
OF 1850 DATA240,3,76,221,196, 17 

3,70,3,982 
9E I860 DATA 141 , 195, 196, 173. 214 

,195,141,70,1325 
A4 1670 DATA3.!73,71,3,141.196, 

196, 173,956 
48 1880 DATA215, 195, 141,71,3,76 

,178, 193,1072 
8B 1690 DATA32, 199, 197,56, 173,7 

1 ,3, 233,964 
04 1900 DATA17 . 168, 56 , 173, 70, 3, 

233 32 752 
11 1910 DATA170,177.99,93,191,1 

97, 145,99,1171 
C2 1920 DATA32, 237, 194, 173,0,22 

0,41,31 ,928 
8D 193Q DATA201 , 15 , 240 , 247 ,76,2 

21 , 196. 128,1324 

14 1940 DATA64, 32. 16,8,4,2, 1 , 16 
9, 296 

EA 1950 DATA6, 133,100, 173,64,3, 

10,38,527 
00 1960 DATA100, 10.38, 100, 10,38 

, 100, 133,529 
E3 1970 DATA99,96,238,33,208,32 

,180, 199, 1085 
C4 1980 DATA76, 221, 196,238,34,2 

03, 32, 237, 1242 
07 1990 DATA194/76, 221 , 196,238, 

35,208,32, 1200 
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14 2000 DATA237,194.76,221 , 196, 

174,64.3. 1165 
A9 2010 DATA254,0p47,189. 0.47,4 

1p 15.593 

96 2020 DATA157.0,47,32p237,l94 

, 32, 153,852 
AC 2030 DATA192, 32, 180, 199,32,3 

7,193,76,941 
62 2040 DATA221, 196,32, 199 , 197, 

160,7, 136,1148 
2D 2050 DATA177, 99, 200,145,99,1 

36,208, 247 p 1311 
El 2060 DATA169 >0, 145 ,99,32, 237 

. 194,76,952 
A4 2070 DATA221 . 196,32, 199,197, 

160, 0,200, 1205 
BE 2090 DATA177,99,136, 145 .99,2 

00, 192,7,1055 
61 2090 DATA208,245, 169,0, 145 .9 

9,32.237,1135 
F6 2100 DATA 194 .76, 221,196,32, 1 

99, 197, 160, 1275 
86 211D DATA7. 177,99,74, 145 h 99, 

136, 16,753 
79 2120 DATA248. 32,237, 194,76,2 

21 p 196 ,32, 1236 
65 2130 DATA199, 197, 160,7, 177,9 

9 10 145*994 
E4 2140 DATA99,136, 16, 248.32,23 

7,194,76,1038 
A3 2150 DATA 2 21 , 196 , 32:, 199 , 197 , 

160.7. 177, 1189 
85 2160 DATA99. 73- 255, 145,99, 13 

6, 16, 247. 1070 
37 2170 DATA32,237,194,76 .221 ,1 

96,32, 199, 11B7 
53 2180 DATA197, 160. 7, 169,0,145 

,99, 136,913 
59 2190 DATA16, 251, 32, 237, 194,7 

6, 221, 196, 1223 
2E 2200 DATA120, 169,208. 141 ,20 , 

3,169,198, 1028 
CC 2210 DATA141 .21,3, 169, 178, 14 

1, 18,208,879 
41 2220 DATA 173 , 17. 208, 41 , 127, 1 

41, 17 , 208, 932 
25 2230 DATA 169 , 129 , 141 , 25 , 2 08 . 

169,241, 141,1223 
FF 2240 DATA26, 209 , 169,127, 141 , 

13,220,68,992 
1\ 2250 DATA96 ,120, 169 .49 r 141 ,2 

0,3,169,767 
FA 2260 DATA234 , 141 , 21 , 3 , 169 , 12 

9 . 141 , 13 , 851 
B5 2270 DATA22O,169.0-141,26,20 

8,88,96,948 
A3 2280 DATA169,129 J 141, 25 ,208, 

173, 18 p 208, 1071 
73 2290 DATA201, 186 ,176,16, 169, 

21 , 141 , 24 , 934 
EE 2300 DATA208, 169 h 186, 141,18, 

208, 104, 168,1202 
FO 2310 DATA 1 04 , 170 * 104, 64* 169 p , 

29, 141,24,805 
CI 2320 0ATA208, 169, 178,141 , 18, 

208,76 ,49, 1047 
6E 2330 DATA234, 120, 169 ,51 , 133, 

1, 162,0,870 
66 2340 DATA 189 .0,208,157.0,48, 

189 0 79 1 
j 42 2350 DATA209 , 157 , 0 . 49 , 1B9 , 0 . 

210 157 971 
45 2360 DATAO, 50. 189 ,0, 211 , 157, 

0,51,658 

04 2370 DATA 189 ,0,212,157.0,52, 

169 .0. 799 

AD 2380 DATA213, 157, 0,53. 189,0, 

214, 157,983 
61 2390 DATAO, 54. 189,0,215, 157, 

0,55,670 

7B 2400 DATA232,208 r 205, 169 .55- 

133. 1, ee, io9i 



27 2410 DATA169.0- 133,251, 169 r 6 

4 133 252 1171 
A5 2420 DATA 162 , 64, 160 , 0 , 169 , 0 ,- 

1 45 251 951 
F2 2430 DATA 200 ,206, 251, 2 30, 252 

,202,208,246, 1797 
51 2440 DATA162, 0,169,3, 157.0,4 

7.232, 770 
8A 2450 DATA 208 , 250 , 76 , 110, 193 . 

48,49,50,984 
71 2460 DATA5l,52,53,54,55 ,56,5 

7.1, 379 

9F 2470 DATA2,3,4,5,6,72.74,74, 
240 

6E 2480 DATA74p74, 170,189.93,19 

9,153, 128, 1080 
69 2490 DAT A6, 200, 104, 4 1,15,170 

p 189p93p81B 
4E 2500. DATA 199, 15 3, 128,6, 200 , 9 

6,153,128, 1063 
DB 2510 DATA6, 20 0,9 6. 162, 255,23 

2,56,233, 1240 
OF 2520 DATA 100, 176 p 250, 105 p 100 

,72, 138,9,950 
OB 2530 DATA48, 32.134. 199,104, 1 

62,255, 232, 1166 
IB 2540 DATA56, 233, 10, 176 ,250,1 

05, 10,72,912 
E9 2550 DATA138,9,48p32,134, 199 

, 104,9,673 
DB 2560 DATA48,76p 134, 199 r 160 h 9 

, 173,67,866 
IB 2570 DATA3 , 32 . 109 , 199, 173,6 6 

,3, 32,617 
09 2580 DATA109, 199 ,173.33, 208, 

41,15, 170 , 948 
48 2590 DATA189,93, 199 , 141 , 153, 

6 , 174,64 , 1019 
01 2600 DATA3 - 189 ,0,47 ,41 , 15 , 17 

0,109.654 
65 2610 DATA93- 199,141, 155,6, 17 

3,34,208, 1009 
E2 2620 DATA41, 15,170, 189 ,93, 19 

9, 141, 157,1005 
8F 2630 DATA6, 173,35,208,41 , 15- 

170, 189,837 
AC 2640 DATA93, 199, 141 .. 159,6, 16 

0,37, 173,966 
FA 2650 DATA64 ,3,76,139, 199 ,162 

39 169 851 
E2 2660 DATA32, 157,128,6, 202 p 16 

, 250 , 96, 887 
8€ 2670 DATA133,251- 134, 252. 160 

,0, 177,251 , 1358 
C8 2680 DATA240.9.41,63,153p 12B 

.6, 200,840 
03 2690 DATA76 , 14, 200,96,69,78. 

84,69,686 
75 2700 DATA82,32,70,73,76,69 ,7 

8,65,545 

2B 2710 DATA77, 69 ,58,32,0,83,65 
. B6 , 470 

B7 2720 DATA73,78.71,32,67,72.6 
5,82,540 

82 2730 DATA65 .67,84, 69.82.3 2,3 
3,69 ,551 

4A 2740 DATA84,0,76,79p&5p6S,73 
78 523 

11 2750 DATA7 1,32, 67 ,72,65, 82. & 
5 r 67,521 

29 2760 DATA84,69, 82. 32,83,69,8 
4 . 0 j 5 03 

BA 2770 DATA83,65,86,73,78,71, 3 
2 71 ^59 

3C 2760 r DATA82,65.80,72,73.67,8 
3.32,554 

5B 2790 DATA60. 65, 71 ,69 ,0,76,79 
,65,505 

37 2800 DATA68. 73,78, 71 ,32,71 ,8 
2,65,540 

82 2810 DATASO.7 2,73.67.83, 32,8 
0,65.552 



F8 2820 DATA71 ,69 , 0,32, 253, 199, ' 

169, 26,821 
80 2830 DATA1&2. 200,32, 8, 200, 16 

9,7,141,919 
DH 2840 DATA! 34, 2, 169- 19,32,210 

, 255, 162,983 
FO 2850 DATA 16 P 169 , 17 , 32 , 210 F 25 

5, 203,208, 1109 
BQ 2060 DATA248, 169 , 16, 133,211 . 

169,255, 141 , 1342 
7D 2670 DATA7 , 2 01 . 238 ,7, 201 , 32 . 

207,255-1148 
52 2880 DATA201, 13, 240,9, 174,7, 

201 , 157, 1002 
C5 2890 DATAO, 2, 76, 170,200. 169, 

0,32,649 

C7 2900 DATA 144, 255, 173,7, 201 ,2 

40,7, 162,1189 
8B 2910 DATA 0,1 60, 2,76, 189 ,255, 

104, 104,890 
46 2920 DATA76,124, 193-32,131, 2 

00,32, 253, 1041 
95 2930 DATA199. 169,66, 162,200, 

32,8,200. 1036 
AD 2940 DATA169,2, 160,0, 162p8,3 

2, 1 EG , 719 
A7 2950 DATA255, 169,0, 162,0, 160 

,47,32,825 
23 2960 DATA213 , 255 , 173, 253,55, 

141,33,208, 1331 
33 2970 DATA173p254p55p 141 .34,2 

OS, 173,255, 1293 
5C 2980 DATA55, 141,35, 208,76, 12 

4, 193,7,839 
42 2990 DATA32,253,199,32, 131 ,2 

00,32,253. 1132 
93 3000 DATA 1 99 , 16 9 F 45 , 162 F 2 00 , 

32,6,200, 1015 
15 3010 DATA173,33p208,141 p 253, 

55- 173.34. 1070 
2D 3020 DATA20&, 141. 254,55 . 173 , 

35, 208. 141, 1215 
61 3030 DATA255 ,55, 169,2, 160 .25 

5, 162,8, 1066 
57 3040 DATA32, 186 , 255. 169,0, 13 

3,251, 169. 1195 
6B 305 0 DATA47, 133,252. 16 2,0, 16 

0,56, 169 p 979 
E6 306 0 DATA251p 32, 21 6, 255,76,1 

24, 193, 32, 1179 
A7 3070 DATA 131, 200,32,25 3, 199, 

169,109, 162, 1255 
76 3080 DATA20O, 32, 8, 200,169,2, 

160,0,771 
EF 3090 DATA162,6,32, 186 ,255,16 

9,0, 162,974 
54 3100 DATAO , 16 0 , 64 ,32 , 213, 255 

,76. 124,924 
65 3110 DATA193, 32- 253, 199,32, 1 

31 ,200, 32. 1072 
08 3120 DATA253, 199,169,88,162, 

200,32,9, 1111 
27 3130 DATA200, 169 .2, 160,255,1 

62,8,32p988 
F9 3140 DATA186, 255, 169, 0,133,2 

51, 169.64. 1227 
Dl 3150 DATA 133. 252 , 162 , 0 , 160, 1 

28, 169,251, 1255 
84 3160 DATA32, 216 .255,76 . 124,1 

93,32.216,1 144 
E5 3170 DATA194.1G5, 251 ,141 ,7,2 

01,169,0, 1128 
9F 3180 DATA133, 251, 16 0.254,177 

,251,200,145, 1571 
F5 3190 D ATA25 1 , 136 ,136, 204 ,7,2 

01, 176, 244, 1355 
51 320C DATA200, 169 , Op 145, 251 ,3 

2,37. 193, 1027 
72 3210 DATA76 , 178, 193 , 32, 216, 1 

94 164 251 1304 
3D 3230 DATA169, 0,133. 251, 200,1 

77, 251, 136,1317 
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56 3230 DATA145, 251 ,200, 192,255 

,208, 245, 169, 1665 
DE 3240 DATAO, 145, 251 ,32,37, 193 

DA 3250 DATA193,32, 216, 194, 165, 

251*141,25,1217 
50 3260 DATA202, 169, 25 , 141,7,20 

1 , 169.0 ,914 
34 3270 DATA133, 99, 169,60,133, 1 

00,160,0,1)54 
5E 3280 DATA162,0, 173,25, 202, 13 

3. 251 r 161 , 1107 
C5 3290 DATA 251 . 145 , 99 , 230 , 251 , 

200,192.40, 14DS 
2C 3300 DATA 203, 245, 24,165,99,1 

05,40. 133, 1019 
43 3310 DATA99 , 163 , 100, 105 ,0,13 

3, 100, 230,932 
A8 3320 DATA 23 2 ,206, 7*201* 208, 2 

16,76, 178, 1344 
1C 3330 DATA193, 0,32,216, 194, 16 

5,251,141,1192 
34 3340 DATA110, 202, 165,252, 141 

, 111 ,202,76, 1259 
00 3350 DATA17B. 193,32. 216, 194, 

165 ,251, 141, 13^0 

27 3360 DATA112, 202, 165,252, 141 
,113, 202,76, 1263 

28 3370 DATA178 . 193,32. 216 , 194, 
173, 111,202,1299 

76 3390 DATA133. 100,173, 110 ,202 
, 133,99, 160, 1110 

69 3390 DATAO. 162,0, 161 ,99, 145 . 

251,200, 101B 
2F 3400 DATA230, 99, 165,99,205,1 

12. 202, 144, 1256 
47 3410 DATA242, 240,240,230, 25 2 

,230, 100, 165, 1699 
52 3420 DATA 1 00 . 205 , 113, 202 , 144 

,220, 240,218, 1442 

74 3430 DATA32 ,37, 193, 76 , 178 r 19 
3,0,0,709 

AE 3440 DATAO, 0,0, 0,0, 0,0, 0,0 
B4 3450 DATAO. 0,0.0,0,0.0.0,0 
C2 3460 DATAO, 0,0, 0,0, 0,0, 0,0 
CB 3470 DATAO ,0,0,0,0, 0,0,0,0 
D6 3480 DATAO, 0,0, 0,0, 0,0, 0,0 
DC 349 0 DATAO. 0.0. 0,0.0,0,0,0 
Eft 3500 DATAO, 0,0, 0,0, 0,0,0, 0 
FO 3510 DATAO, 0,0, 0,0, 0,0, 0,0 
FE 3520 DATAO. 0,0, 0.0,0, 0,0,0 
04 3530 DATAO, 0.0,0,0,0,0,0, 0 
12 3540 DATAO, 0.0, 0,0.0,0, 0.0 
16 3550 DATAO. 0,0,0,0, 0, 0,0,0 
26 3560 DATAO, 0,0, 0,0. 0.0. 0,0 
2C 3570 DATAO, 0,0, 0,0,0, 0,0,0 
3A 3580 DATAO. 0,0. 0,0, 0,0.0, 0 
47 3590 DATAO, 0,0,0,0,0.0, 0,0 
4D 3600 DATAO, 0,0, 0,0,0, 0,0,0 
5B 3610 DATAO, 0,0,0,0,0,0,0,0 
21 3620 DATA255, 240,0, 129, 16 .0, 

128, 16,783 
A4 3630 DATAO, 12B, 16 , 0,0,0,0,0, 

144 

75 3640 DATAO, 0, 0,0,0,0,0.0. 0 
94 3650 DATA128, 16,0,128. 16,0. 1 

28,16,432 
89 366 J DATAO , 25 5 , 240 T 0,0,0,0,0 
,495 

97 3670 DATAO, 0.0, 0,0.0,0, 0.0 
9D. 3680 DATAO, 0, 0,0,0. 0,0,0.0 
AB 3690 DATAO, 0,0, 0,0,0,0,0,0 
C4 3700 DATA240. 240,0. 128, 16,0, 
128.16,768 

77 3710 DATAO, 128, 16 ,0, 128, 16,0 
, 128,416 

BD 3720 DATA 16 ,0,128,16.0.128,1 
6 , 0 ,304 

64 3730 DATA12B, 16,0, 128. 16 ,0, 1 

28,16,432 
CI 3740 DATAO , 240 . 240 ,0,0,0,0,0 

,480 



E7 3750 DATAO ,0.0,0,0,0,0,0,0 
ED 3760 DATAO, 0,0, 0,0,0,0,0,0 
FB 3770 DATAO ,0,0,0,0,0,0,0,0 
03 3780 DATAO, 0,0, 127,224,0,64, 
32.447 

B3 3790 DATAO, 64, 32, 0,0, 0,0. 0.9 
6 

15 3800 DATAO, 0,0, 0,0,0,0,0,0 
BD 3810 DATA64, 32. 0,64, 32,0, 127 

,224,543 
29 3820 DATAO ,0,0.0.0.0.0.0.0 
37 3830 DATAO, 0,0, 0,0, 0,0, 0,0 
3C 3340 DATAO, 0, 0,0,0,0,0,0,0 
4A 3850 DATAO, 0,0,0,0,0,0,0,0 
CO 3060 DATAO. 0,0, 112,224,0,64, 

32,432 

89 3870 DATAO ,64,32.0.64,32.0.6 
4,256 

AB 3380 DATA32.0.64.32.0.64.32, 
0,224 

EF 3890 DATA64, 32, 0,64, 32, 0,112 

, 224, 526 
78 3900 DATAO ,0,0.0-0,0.0.0,0 
86 3910 DATAO, 0.0, 0,0 ,0.0,0,0 
8C 3920 DATAO, 0,0, 0,0, 0,0, 0,0 
9A 3930 DATAO, 0 ,0,0,0,0,0,0,0 
5A 50000 PR1 NT Hl READING LINE #" t 

L=100:FQRI-49152T032223STEP3 

8B 50010 PR I NTL" [ UP ] " ; ZZ-Q ; FOR J 
- 0TO7 : READZ : ZZ-ZZ+Z : P0KE1 + J , 
Z: NEXT J l READZ 

5B 50020 I F Z < >ZZTti£ NPR I NT 1 1 DATA 
ERROR IN LINE* L ; END 

4B 50030 L-L+10;NEXTI tEND 



128 l-KEYS 




1 0 REM *************** * * * ******* 

k A ft * * AfrfrfcAftlb-A-fr-frA-A-A- 

20 REM **FKEYS SWAPPER BY JOHN Y 
OUNIE SEPT 87 ** 

30 REM * * PROGRAM RESIDES AT £130 

0 (DEC 4864) * * 

40 REM SOURCE CODE:- CQKPUTE'S 

LABEL ASSEMBLER** 
50 REN * "BASIC DATA r™ ICPUG'S D 
ATAMAKER 129 ** 
60 REM ** COMPUTER :- CI 20 SO/4 
0 COLUMNS ** 
7 q REM * * *********************** 

* * * T. >. + * # * *■ ft ft A *. * A A A 

80 FAST 

90 READ A: POKE 4105,A:B-B+A 

100 FOR Z-l TO 9 ; RE AD A : POKE 416 

7+Z,A:B-B+A :NEXT Z 

110 FOB 2-1 TO 1189 r READ A: POKE 

4963+Z,A:B-B4A[NEXTZ 

120 IF BO 146094 THEN PRINT 1I ERR 

OR IN CHECKSUM" r SLOW: STOP 

130 SLOWjBSAVE "KEYS W/ CODE", BO, 

P4864 TO P6 053^NEtf 

140 REM ** TNITI AL HELP SETUP* * 

150 DATA 9,83,89,83,32,52.56.54, 

52,13 

160 REM **KEY PROG** 

170 DATA 169,255,141,48,208,32,1 

25 , 255 

100 DATA 68,73,83/75,32,75,69,89 
190 DATA 83,32,40,74,79,72,78,32 
200 DATA 89,79,85,78,73,69,32,49 
210 DATA 57,56,55,41,0.169,253,1 
33 

220 DATA 250, 169, 22, 133,251, 169, 
0,133 



230 DATA 252,169,250,172,213,22, 
162, 1 

240 DATA 32,101,255,169,7,133,25 
0, 169 

250 DATA 23,133.251.169,250,172, 
214, 22 

260 ' DATA 16 2, 2,32. 101 ,255, 169, 17 
, 133 

270 DATA 250,169,23,133,251,169, 
250 , 172 

280 DATA 215,22,162.3,32,101,255 
,169 

290 DATA 24,133,250.169,23,133,2 
51 , 169 

300 DATA 250,172,216,22,162,4,32 
, 101 

310 DATA 255,169,29,133,250,169, 
23, 133 

320 DATA 251,169,250,172,217,22, 
162,5 

330 DATA 32,101,255,169,54,133,2 
50, 169 

340 DATA 23,133.251,169,250,172. 
21B,22 

JbG DATA 162,6.32,101,255,169,64 
,133 

360 DATA 250,169,23,133,251,169, 
250. 172 

370 DATA 219,22,162.7,32,101,255 
, 169 

390 DATA 70,133,250,169.23,133,2 
51, 169 

390 DATA 250,172,220,22,162,8,32 
,101 

40D DATA 255,169,81,133.250,169, 
23, 133 

410 DATA 251,169,250,172,221,22, 
162,9 

420 DATA 32.101,255,169,89,133,2 
50, 169 

430 DATA 23.133,251,169,250,172, 
2 22 , 22 

440 DATA 162.10,32,101,255,169,2 
52, 141 

450 DATA 48,208,96,169.255,141,4 
8,208 

460 DATA 32,125,255,75,69,89,80, 
65 

470 DATA 68,32,75,69.89-83,32,40 
480 DATA 74,79,72,78,32,89,79,85 
490 DATA 76,73,69, 32 ,4<? ,57.56 . 55 
500 DATA 41,0,169,98,133,250,169 
, 23 

510 DATA 133,251,169,0.133.252,1 
69 ,250 

520 DATA 172,223,22,162,1,32,101 
,255 

530 DATA 169,7,133,250,169,23,13 
3, 251 

540 DATA 169,250,172,224,22,162, 
2.32 

550 DATA 101.255.169,99.133,250, 
169, 23 

560 DATA 133,251,169,250,172,225 
, 22, 162 

570 DATA 3,32.101,255.169,17,133 
, 250 

580 DATA 169,23,133,251,169,250, 
172,226 

590 DATA 22,162,4,32,101,255.169 
.100 

600 DATA 133,250,169,23,133,251, 
169,250 

610 DATA 172,227,22,162,5,32,101 
,255 

620 DATA 169,101,133,250,169,23, 
133, 251 

630 DATA 169,250,172.228,22,162. 
6,32 

640 DATA 101,255,169,106,133,250 
, 169,23 
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650 DATA 133,251,169,250.172,229 
,22, 162 

660 DATA 7, 32 > 101, 255 > 169,64,133 
,250 

670 DATA 169,23.133,251,165,250, 
172,230 

680 DATA 22,162,8,32,101.255,169 
,91 

690 DATA 133, 230. 169 -23 ,133,251, 
169 , 250 

700 DATA 172,231.22,162,9,32,101 

710 DATA 169. 109, 133> 250. 169, 23, 
133, 251 

720 DATA 169,250,172,232,22,16 2, 
10 32 

730 DATA 101,255,32,165.22,169.2 
52 , 141 

740 DATA 48,206,96.169,255,141,4 
9 209 

750 DATA 32,125,255,72,69,88,60, 
65 

760 DATA 69,32,75,69.89,83,32,40 
770 DATA 74,79,72.78,32.99.79,65 
780 DATA 78,73.69,32.49,57.56,55 
790 DATA 41,0,169,119,133.250,16 

9 23 

800 DATA 133.251,169.0.133,252,1 
69 .250 

810 DATA 172,233,22,162,1,32,101 
255 

820 DATA 169.7,133.250,169,23,13 
3 25 1 

830 DATA 169.250,172,234,22,162, 
2 , 32 

840 DATA 101,255,169,119,133,250 
, 169 , 23 

950 DATA 133,251,169,250,172.235 
, 22, 162 

860 DATA 3, 32, 101. 255, 169>17, 133 
,250 

870 DATA 169.23,133,251,169,250, 
172.236 

880 DATA 22,162,4,32,101,255,169 
, 120 

890 DATA 133.250, 169 .23, 133, 2M . 
169,250 

900 DATA 172,237,22,162,5,32,101 

, 255 

910 DATA 169,121,133,250,169,23, 
133 251 

920 DATft 169,250.172,238,22,162, 

930 DATA 101 -255, 169 > 135. 133, 250 
169 , 23 

940 DATA 133,251,169,250,172,239 
22,162 

950 'DATA 7 , 32 , 101 , 255 , 169 , 136 , 13 
^ 250 

960 DATA 169,23,133.251,169.250, 
172, 240 

970 DATA 22,162,0,32,101,255.169 
81 

980 DATA 133,250.169,23.133,251. 
169, 250 

990 DATA 172.231,22.162,9.32,101 
, 255 

1000 DATA 169,147.133,2150,169.23 
133 251 

1010 'DATA 169,250, 172.242, 22, 162 
, 10,32 

1020 DATA 101.255,32.165,22.32,2 
02 ,22 

1030 DATA 169,252,141,48,208,96. 

169,255 . 

1040 DATA 141,49,208,32,125,255, 
78,79 

1050 DATA 82, 77, 65, 76. 32, 75. 69 r 9 
9 

1060 DATA 93, 32, 40, 74 r 79, 72, 79, 3 
2 



1070 DATA 99,79,85 ,70.73,69,32,4 
9 

1080 DATA 57.56.55,41,0,169,178, 
1 33 

1090 DATA 250, 169 r 206, 133,251, 16 
9, 128, 141 

1100 DATA 62,3,169,250,141,63,3, 
169 

1110 DATA 15,133,252,169,250,172 
, 243, 22 

1120 'DATA 162,1,32,101,255,169,1 
85, 133 

1130 DATA 250,169,206, 133,251,16 
9,250, 172 

1140 DATA 244,22,16 2,2,32,101,25 
5,169 

1150 DATA 191,133,250,169.206,13 
3, 251 , 169 

1160 DATA 250,172,245 . 22 r 162,3,3 
2, 101 

1170 DATA 255,169,201,133.250,16 
9 206 , 3 33 

1180 DATA 251,169,250,172,246,22 
, 162 P 4 

1190 DATA 32,101,255,169,208,133 
,■250, 169 

1200 DATA 206,133.251,169,250,17 
2 , 247, 22 

1210 DATA 162.5,32,101 ,255,169, 2 
14, 133 

1220 DATA 250,169,206,133,251,16 
9 , 250 , 172 

1230 DATA 240,22.162,6,32.101,25 
5,169 

1240 DATA 218,133,250,169,206,13 
3,251, 169 

1250 DATA 250,172,249,22,162,7,3 
2, 101 

125 0 DATA 255,169,223,133,250.16 
9, 206. 133 

1270 DATA 251,169,250,172,250,22 
16 2 S 

1280 'DATA 32,101,255,169, 156,133 
,250, 169 

1290 DATA 23,133,251,169,250,172 
.251,22 

1300 DATA 162,9,32,101,255,169,2 
40 , 133 

1310 DATA 250,169,206,133,251,16 
9 2 5 0,172 

1320 DATA 252,22.162,10.32,101,2 
55 169 

1330 DATA 252,141,48,208,96,160. 

o,ies 

1340 DATA 129,250,153,0,27,200,1 
92,69 

1350 DATA 209,245,173,197,10.9,1 
28, 141 

1360 DATA 197,10.169,0,141.62,3, 
169 

1370 DATA 27,141,63.3,169.44,141 
82 

1380 DATA 27,96,169,69,141,73,27 
, 169 

1390 DATA 70,141,74,27,96,10,10, 

7 

1400 DATA 5,25,10,6,11.8,9,1 
1410 DATA 10,1,7,1.5,3,6,8 
1420 DATA 9,1,10,1,7,1.14,1 
1430 DATA 11 , a, 9, 7, 6, 10, 7, 6 
1440 DATA 4,5,8.9.5,02,213,27 
1450 DATA 75,157,157,157,27,64,1 
3,68 

1460 DATA 204,27,75,157,157,157, 
27,64 

1470 DATA 13,83,195,13,69,73,210 
,13 

1480 DATA 82.69,70,213,13,69,211 
p 34 

1490 DATA 34,157,32,17,17,17,17, 
157 



15 00 DATA 
34, 157 
1510 DATA 
,66, 204 
1520 DATA 
4, 13 

1530 DATA 
,67 

1540 DATA 
27,64 
1550 DATA 
213 

1560 DATA 
7 

1570 DATA 
49 

1580 DATA 
83 

1590 DATA 
6 

1600 DATA 
4 

1610 DATA 
,149,68 
1620 DATA 
8,148 
1630 DATA 
2 . 53 

164 0 DATA 

2 

1650 DATA 



157, 157 ,157.68,214, 34, 
32, 145,145, 145 , 145,157 
27,75 .157. 157,157, 27,6 
83,195, 13,76 ,201 ,13,83 
210,27,75, 157, 157. 157 , 
13,68, 2 04,34,42,13,82, 
13,83,89 ,83,32,53,48,5 
49, 13,63.42,47,65, 213, 
48, 13,69, 193.32.83,89, 
32.53,51,50,51, 13,65,6 
67,63.68.69 ,67,40,34,3 
41,157, 157, 148,148, 140 
63,72, 197,40,41 , 157,14 
149. 148,148,83,89,03,3 
53,53,56 , 13,83,89,83,3 
52 , 56 ,54 , 52 , 13 



DESlGMt.lt 




GETTING IT ALL IN 

Type in and 5AUE Each of the 
programs presented h^ra. 

You will not be able trg ELiN 
the program until you have all 
Of ths sections. Thass Luill 
appear over the next turo months 



PROGRAM; DESIGNER BnSl 



E7 IS 8L-104 



LN-50 



SA-^IS^ 



SB £0 FPR L-C TO BL:CX-0:FOR 0- 

€> TD 15; READ A^CX-CX-^A: POKE 

SA+L*1G*D, A:NEXT D 
A5 30 READ A [IF A><CX THENPRINT 

"ERROR IN LINE"-LN-KL-103 :5T 

DP 

40 40 NEXT L:EtgD 

□6 50 DATA 11,9,0,0,159^0,43,5 
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4,43,0, 0,0,32,59,229, 120, 827 

5B 60 DATA 162,255,154,160,0,13 

5, 1, IBS p SOT, 183,67,8, 157,51, 

3, 1B5 , 1910 
10 70 DATA 29,9, 153,555, 0,202,2 

08,2, 162, 1 , 135,209,236, 136, 4 

B, 155, 201G 
AB B0 DATA 46,201,8,240,13,206, 

51,0,177,45, 153, 555,255, 136, 

508,546,2560 
67 30 DATA 240 , 235 , 1 32 , 248 , 1 B0 , 

188, 168, 153, 133,249, 159, 12B , 

162, 1B7, 134, 45,2732 
EB 100 DATA 165,115,134,46,76,5 

5,3, 152,0, 134, 554, 10, 240,32, 

144,60, 1825 
5A 110 DATA 165,6,10,240,43,38, 

554 , 502 , £08 , 246 , IBB , 254 P 72 , 1 

63,7, 1,5100 
B0 120 DATA 141,1,8,104,538,70, 

3,205,255,538,79, 3,206,217, 1 

77,246,2173 
2C 130 DATA 42,200,209,216,230, 

243, 20B, 214, 159,55, 133, 1 , BB , 

76, 16,8,2115 
05 140 DATA 177,246,45,200,203, 

207 ( 530 , 249 , 208 , E03 , E40 , 236 , 

10,240,21 , 175,2695 
BC 150 DATA 43,162,3,10,240,56, 

38,254,202,208,248, IBB, E54, 7 

E, IBS, 255,2370 
F9 160 DATA 0,76,77,3,177,242,4 

E , 200, 20B . 229, 230 , 249, 208 , 22 

5,240,200, 251.2 
EE 170 DATA 177,248, 42,200, 208, 

E24, 230 .249, 206,520^=43, L BB , 

10, 540,21 , 175,2991 
B5 1B0 DATA 56,152,6,10,240,26, 

38 , E54 , 20E , E0B , 24B , 1B6 , 254 , 7 

2, 189,71,2202 
DD 130 DATA 1,75,77,3,177,248,4 

2,200,208,229,530, 549,208, 22 

5,240, 152,2565 
75 200 DATA 177,240,42,200,206, 

EE4, 230, 549, 508, 220, 240, 140, 

177, E48, 4E,200, 3053 
£0 210 DATA 208,12,530,249,208, 

9, 76, 101 ,3. 162, 7, 10,540,239, 

36, 2S4 ,5044 
B7 220 DATA 505,208,249,166,254 

,72, 183,135,1,76,77,3,139,0, 

32, 133, 1935 
05 230 DATA 5,165,206,6,240,76, 

1,3, 169,5, 135,64,7, 177, IB, 14 

5, 1440 

37 240 DATA 70,101,6,150,36,4,5 
6, 72, 98, 104, 53.200,54,57, 51, 
67, 1215 

83 250 DATA 241,225,0,10,59,144 

, 102, 134,162, 115, 105,85,71, 1 

7, 175,255, 1301 
IB 260 DATA 41.15,119,116,202,1 

17,50, 153,73,2E3, 11,74, 199, 1 

3, 125,230, 1774 
2C 270 DPI I ft 121,141,170,43,40,5 

4, 14 , 43, 132, 189,239,81, 185, 1 

22, 44, 24 7, LB76 
9E 260 DATA 150,173,201,92,130, 

248,509, 35. 12, 76, UB, 137, 16, 

45,68, 19, 1763 
37 290 DATA 166,56,131,160,65,1 

52, 97, 106, 107, 120, 123, 50,36, 

182,32, 149, 1S30 
Al 300 DATA 232,94,29,130,60,79 

,127,45, 128,245, 30,75, 157 , IB 

4, 126, 31, 1753 

F0 310 DATA 181,34,45,52,77,35, 

242,20,53,552,33,137.212,251 
,83,90, 1914 

B7 320 DATA 114,233,211,124,246 



,243,63, 103. 110, 185,250,25, 5 

1 , 543,244, 254,2748 
31 330 DATA 108,253,27,52,64,11 

3, 81 ,88,28, 55,99,25, 207,215, 

21 ,37, 1480 
18 340 DATA 63,109,140,210,90,2 

54,228, 100, 236,47, 174,33,98, 

112, 135,26,5025 
71 350 DATA 35,193,505,39,206,2 

16, 53,87,222, 2E7,234, 151 , 161 

,135,204,555,5534 
A3 360 DATA 130,195,196,199,43, 

146, 111,238, 131, 143, 172, 194, 

220, EE3, 168,235,5974 
E6 370 DATA 237,142,147,150,171 

. 149, 513,221, 158, 183,203, 155 

, 156, 154, 167, 159,2754 
F7 380 DATA 175,179,514,153,178 

, 100, 218,231, 184 , 517,219, 1B7 

, B,86, 16, 132,2567 
0E 390 DATA 33,6,66,16,132,43,2 

00, 140,248, 525,79, 10, 33, 103, 

59, 155, 1547 
E5 400 DATA 9,14,187,43,60,203, 

88, 140, 16,214, 113,50, 141 ,51, 

5, 135, 1468 
BA 410 DATA 135,60,40,132,115,5 

39,97, 157,92,200, 183,76,204, 

55,77,57, 1961 
37 420 DPitA 12,200, 100, 6 l l, 12)3, 3 

5, 129, 1, 15B, 175, 1 ,54,202, 175 

, 140, 193, 1742 
4B 430 DATA 35,123,195,71,55,70 

, 118,225,52, 163, 132,203, 133, 

149,57, 211,2059 
84 440 DATA 233, 12,205, 196, 35 , 5 

4, 141,539,12, 122, 231 , 134, 146 

,205, 192, 155,2372 
02 450 DATA 54,22,168,150,108,1 

0S, 28,242, B9, 177, 175,52, 138, 

179.39, 104, 1911 
14 460 DATA 141,103,170,47,132, 

505, 121,44,220, 1B1, 157, 119, 3 

7, 133, 50,46, 1908 
40 470 DATA 133 , 65, 115, B8 , 81 , 17 

2.240, 197,246, 153, 158,25,41, 

25, 108, 221 ,2143 
BD 4B0 DATA 119,37,133,50,46,19 

3,63, 185,172,45, 124, 186,243, 

7,239, 120, 1995 
D0 430 DATA 120,54,155,88,154,4 

7, 132,207, 133, 155,240,201,69 

,515, 150,205,2358 
5F 500 DATA 174,89,184,43,24,97 

, 5,65, 16, 135,33,0,65, 15, 13E, 

40, 1126 

0C 510 DATA 205,81,50,117,83,14 

1, 133, 137,59, 170, 100, 108,235 

, 70, 124, 112, 1329 
0C 520 DATA 106,38,92,5,158,233 

,225, 146, 1?9 , P30, 16, 196,50, 5 

8, 168, 148,2141 
9A 530 DATA 116,131,59,115,219, 

4,70, 137,220, E45, 134 , 49, 145, 

121 , 53, 199,2007 
A3 540 DATA 48,67,11,36,41,44.4 

7 , 182 , 50 , 209, 125 , 179, 1GB , 231 

, IB, 2, 142B 
0D 550 DATA 217,115,55,202,155, 

67, 116,229,65, 43, 10, 70, llG,2 

21 , 113, 192, 1984 
21 560 DATA 200,217,00,134,246, 

58, 105, 71,9, 163,131,66, 112,4 

7, 119, 156, 1944 
14 570 DATA 135.13,203,244,2,10 

6,45,28,67,53,227, 215,37, 133 

,, 117, 155, 1795 
0B 5B0 DATA GG, 107, 146, 176,151 , 

56,235, 138, 128,250,0, 148,33, 

1 ,22,233, 1556 
C0 550 DATA 202,132,533,165,37, 



25, 13,210, 118, 109, 110, 170,54 

7,234,9, 115,2260 
3C 600 DATA 55,74, 112, 97, B0, 13B 

, 118,27,8, 1B7, 94, 553, 119, 190 

,216, US, 1771 
09 610 DATA 194,136,37,115,146, 

151,99, 145,205, 123, 158, 151, 1 

07,511 , 122, 115,2177 
D7 520 DATA 233,210,225,72,67,5 

0, 141 ,74,53, 164. 120, 248, IB, 1 

E2.7B, 179,2134 
B7 630 DATA 66, 54 , 117 , 4 , 17, 57 ,.2 

53.35,204,00, 188,26,53,220,2 

31, 13, 1509 
IB 540 DATA 104,114,48,175.76,6 

8,8,225, 100,69,47,23,203, 130 

,50,76, 1518 
B7 550 DATA 535,28,160,224,101, 

174,52,555,54, 149,221 , 100, 15 

, 48,235, 142.2159 
F4 660 DATA 149,119,110,510,119 

,86, 51 ,79, 536, S8, 24,218, B 1,6 

2,234, 1, 1B85 
30 670 DATA 107,74,155,116,180, 

1B4, 162, 152, 78,251 , 70, 156, 53 

3, 125, 103. 103,2311 
2E 680 DATA 6,148,34,4,77,219,7 

5, IB, 136, 155, 1B2, 1S0,37, 159, 

16B, 187, 1757 
73 580 DATA 81,44,253,100,45,68 

i B , 1 56 , 223,4, 75,63, 67, 14.37, 

155. 1403 

39 700 DATA 17G, IGl , 195 , 175 , 59, 

49,25, 33,242,70, 169, 217, 33 r 1 

65, 6,219,5015 
2B 710 DATA 76,144,203,66,134,1 

57,501 , 175,25,63,26,29,83, 14 

2,60,20, 1617 
E4 720 DATA 90 , 7 , 26 , G3 , 25 , 23 , 09 

, 142, 60,20,90,6, 10,45,2,234, 

539 

48 730 DATA 180,15,180,132,255, 

77,57,77,33, 75 , 166 , 154 , 101 , B 

3,63, 117, 1867 
99 740 DATA 156,197,72,134,122, 

142, 188, 130, 2, 100,77,505,238 

,247,510, 15,2236 
73 750 DATA 171,119,70,3,7,159, 

153, 194 ,85,55,55, 191 , 177,34, 

110, 111 , 1684 
EB 760 DATA 127,59,65,245,110,2 

32 , 525 , 80 , 162 , 25 , 234 , S3 , 37 , 2 

6, 114, 33, 1B45 
99 770 DATA 158,153,177,212,230 

,507,81 ,115, 144, 1 64, 133, 125, 

52.30, 145,245,2335 
FA 780 DATA 61,169,170,141,18,8 

7,245,64,253,90, 154. 166, 162, 

21 ,247, 169,2200 
F0 790 DATA 162,52,151,163,207, 

10, 18,45,68,65, 150.253,52,66 

,210, 254 , 1^4^H 
AE 80O DATA 171,136.190,217,48, 

100, 110, 147, 54, 137, 131,55, 10 

5, 209, 178.76,2043 
43 810 DATA 245,25,140,147.79,2 

05, 74, 104, 155,36,54, 198, 30,1 

09, 166, 231 ,2000 
5F 850 DATA 42,52,56,79,43,135, 

215,216, 108,89,125,12. 1B7, 13 
B4 030 DATA 210,215,105,78,165, 

253, 3B.20B, 11, 103, Bl , 109, 177 

, 108,202, 173,2537 
24 B40 DATA 155,214.241,64,147, 

114,31,202, 9,54,77, 171,113, 1 

8, 117,90, 1864 
29 B50 DATA 193,77,38,250,174,2 

09,66, 101 , 16, 13,74, 3,27, 120, 

21,57, 1433 
2E 550 DATA 2,155,101,19,108,17 

9,85.200, 191 , 105,22, 173, 52, 2 
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13, 167,226, 1979 
D3 870 DATA 1 13 , 135 , 134: , 106 p 514 

,77,35, 132 , IBS , 245 p £13, 192,7 

7,91,230,213,2414 
01 990 DATA 176,31,21,171,230,7 

7, 154 , 78,$?, 137, 134,253,58, 1 

53, 103, 13, 1927 
AF BBB DATA 51,83,42,212,202,23 

3, 101, 170, IBS, 230,223, 20B,75 

, IBB, 19,49,2315 
11 300 DATA 211,42.66,202,141,5 

1, 153,50, 195,38,83,73, 150,13 

7,S0, 217, 1863 
54 810 DATA 165,30, 100, 203, 112, 

153,87,52, 140,243, 72, 199, 111 

,57,52, 141,1967 
BE 320 DATA 43,72,185,211,21,49 

, 125, 45, 147,75, 103, 115,41 , 16 

5,26, 36, 1465 
BD 930 DATA 134,193,49,89/48,18 

3,76, 43,83, 9,212, 134, 129, 49, 

19B,4B, 1796 
0B 940 DATA 110,59,5,157/76,96, 

76,52, 105, 143,77, 169,214, 186 

.91 , 44, 1691 
75 950 DATA 93,49,83,51,19,51,1 

9,54,211,45,2, 101 , 152/76,242 

, 75, 1323 

F7 950 DATA 100,169,150,125,50, 

131,76, 155,93,46, 130, 101,0,1 

53, 105,211 , 1977 
4A 970 DATA 43 , 212 , 203, 1B4 , 130, 

101 ,87,202,244, 195,37, 177, 14 

9, 112, 151 , 105,2342 

69 990 DATA 88,101,51,114,157,1 
32, 195, 15B, 152, 174, L52, 109, 1 
47, 15,99,97, 1950 

50 990 DATA 221,77,160,245,237, 

105, 30, 15, 35, 95,220, 64, 1GG T 2 

10. 102, 13,2086 
lft 1000 DATA 39,133,179,137,132 

,74, 97, 176, 14B, 216, 54. 181, 15 

5, 94,77, 171 ,2122 
8D 1010 DATA 232, 193,252.87, 3B , 

90, B6, 139 ,B7, 181,92, 130,87, 1 

21, B7,54, 1936 
A2 1020 DATA 105,233,170,235,10 

,230,83, 92,207, 171 , 146, 105,2 

39, 138,230, 125, 2530 
B7 1030 DATA 92,147,97,45,213,2 

03, 101, 115,36/174,220, 174,23 

6, 1S5,47, 52,2090 
0E 1040 DATA 91,92,234,104,214, 

236,219,33,24, 142, 158, 1B4 , 11 

7, 105, 119,251, 2314 

70 1050 DATA 174,29,94,116,35,3 
8,5, 1SS, 90 h 141 , R10, 109, 130,5 
1,35,245, 1547 

35 1060 DATA 187,52,77,191,89,1 

15,84, 19, 159, 124,74,43. 144, 1 

23,245, 155, 1893 
C0 1070 DATA 57,164,79,65,250,1 

52,96,245,23, 11 , 130,60,246, 1 

31 ,223, 101 ,2189 
EC 10B0 DATA 48,112,131,94,93,2 

17, 152,61 , 251,83, 19,6, 204,21 

6,51,226 ,2015 
GE 1090 DATA 37,219.50,2,59,253 

,0,0,0,0,0,0,0,0, 0 , 0, 620 



PROGRAM: DESIGNER BA52 



54 10 BL-104 LN-50 :5A-3719 
5B 20 FDR L-0 TO EL s CX-0 : FGR D- 

0 TO 15; READ A : CX-CX+A i POKE 

Sfi*L*lB+D p A:NEXT D 
A5 30 REAO A: IF A><CX TKENPRINT 

"ERROR IN l.INE";LN+CL*10J : ST 

DP 

40 40 NEXT L : END 



06 50 DATA 137,45,130,131,223,1 

75 , 156 ,251, 226 ,95, 128, 139. 17 

4,205, 144,9,2359 
0F 00 DATA 251.179/12.22,126.15 

,125, 154,. 225, 124,98,25, 249,2 

12,209, 196,2244 
58 70 DATA 225,154,59,72,35,91, 

179 , 25 , 27 p 129 T 174 , 29 , 84 , 5 , 73 

,200, 1631 
29 50 DATA 202,101,133,76,77,11 

9, 100, 133,53, 13,54,217,107, 1 

05, 17B r 123, 1791 
CG 90 DATA 17B, 159,194,229, 142, 

20, 13, 117,93,245, 127,95,28,4 

2, 159, 10, 1937 
AE 100 DATA 153,29,36,42,39,105 

, 175,47,9,73, 19, 154, 215, 184, 

222, 134, 1S8G 
40 110 DATA 56,95,29,19,194,167 

,177, 133, IBB, 113, 184,70, 178, 

230, 149, 35,2015 
34 120 DATA 100, 40, IB , 224, 153, 1 

8, 135,223,46, 19S, 70, 141 ,119, 

34,248, HE, 1890 
SC 130 DATA 226,249,67,69,53.26 

,75, 162, 70,214, 72, 104,87,43, 

95, 125, 1741 
4E 140 DATA 1 1 , 23B , 212,9, 7B,32, 

125,218, 5L ,35, 133, 113, 109, 11 

5, 152, 196, 1839 
4E 150 DATA 33,98,152,156,74,16 

1,88, 152,176,8,226,5, 137, 138 

,100,210, 1914 
60 160 DATA 21,141,138,241,173, 

BB, 161 , 9L ,72, 179,44, 179, 159, 

24, 184,93, 199S 
ID 170 DATA 22,53,57,56,175,81, 

87, 13 , 164 , 98, 27 , 16, 169,104, 1 

71, 134,1437 
31 180 DATA 94,45,33,61,105,130 

,97, 9B,4,24S, 155,243, 134,99, 

4,245, 1888 
D5 190 DATA 155,215,30,237,64,1 

25, 162,56,97,0, 145 ,210, 135,2 

41,61, 105,2052 
88 200 DATA 181,185,15,23,129,1 

57, 252, 110, 10,41, 199, 191,43, 

55,41, 109, 1745 
21 210 DATA 174,254,138,43,145, 

102, 121,26, 191, 191 ,75, 171 ,22 

1 , 133,55, 3,2026 
00 220 DATA 74,58,246,24,177,47 

,125, 199,225,39, 149, 194, 30.4 

7,3,50,1748 
□C 230 DATA 208,13,148,226,55,2 

0,231,79, 157,50. 10, 13, 188,69 

,36,213, 1739 
F9 240 DATA 223,251,95.183,11,9 

9, 173 H 130 Y 21 ,49,113,74,65, 11 

0, 18, 140, 1759 
72 250 DATA 227,45,107,235,46,1 

00,98,55,73, 191, 180,72,212, 1 

93, 145,204,2183 
OF 260 DATA 182 , 1GB, 232 , 238, 250 
, 148, 110, 179, 214,212, 10,52, 1 

53,71 , 110,214,2543 
75 270 DATA 77,40,84,252,85,159 
, 1B2, 163, 129, 145, 104, 157, 110 
,212, 168, 74, 2180 
99 290 DATA 195 , 43, 1B5 , 107 , 232, 

140, 133,67, 90,290,219, 1S3, 11 
, 114,215,221 ,2375 
43 290 DATA 33,55,179,54,190,21 

5,50, 53 , 155 , 135 , 245 , 167 , 54 , 7 

2, 169,88, 1920 
24 300 DATA 157,92,194,94,155,1 

32, 164,90, 134,2, 13B, 93, B2, 13 

6, 235, SB, 1874 
AC 310 DATA 91,255,158,131,95,2 

9,32, 17, 133,237, 113, 160,70, 1 

73, 109, 99, 1898 



ED 320 DATA 191,125,128,210,103 

, 137, 22 , 3, 73, 179,46,234, 11, 1 

70,81 , 190, 1903 
6E 330 DATA 76,26,4,93,78,137,1 

40,219,91 ,228, 193 , 191 , 49. 40 , 

212, 53, 1880 
41 340 DATA 164,171,183,105,214 

, 185, 105,192, 102,103, 10,42, B 

,B1 ,80, 7B, 1819 
53 350 DATA 91,187,95,205,118,1 

47, 125, 109,205, 16,63,93,6.20 

1 , 55, 135, 1B06 
GO 350 DATA 246,217, 10, 215, 137, 

120,238, 137,66, 240, 139,2, 195 

,55,249,59,2458 
5A 370 DATA 195,34,32/57,28,34, 

192 , 74 , 9 , 229 , 77 , 174 , 28, 232 , 1 

62, 121, 1706 
1C 300 DATA 93,107,135,94,42,21 

,20G r 133, 2, 17G , GG , Gl? , 3G , 227 „ ! 

7,60, 1464 
4F 350 DATA 55,100,87,71,57,120 

, 98,230, 145,233,206, 139, 134, 

21, 122, 104, 1923 
E6 400 DATA 97,58,44,165,81,170 

, 17S, 17G, 17G. 1G6, 17,204, 110, 

174,200,230,2233 
AC 410 DATA 143,13,229,130,124, 

72,36, 190,5,235,27, 59, 149,52 

, 130, 126, 1724 
86 420 DATA 169,145,44,26,21,21 

5, 133, 1,54. 144, 22 , 70 , 1 5 , 21 1 , 

175, 22, 1472 
3E 430 DATA 154,141,134,117,225 

,223. 171 T 153, 242, 231 , IB, 44, 2 

3,57,200, 185, 2345 
RD 440 DATA 105,70,221,150,39,1 

55,202,53, 157, 180,39, 155,205 

, 72, 166, 00,2080 
58 450 DATA 38,210,173,140,224, 

100 , 138 , 65 , 105 , 1 50 , 14 , 253 , 1 7 

3, 245, 213,88, 23 35 
2B 460 DATA 72,223,56,182,176,1 

88,95,5, 152, 145,253, 170, 179, 

140, 133, 164,2313 
2B 470 DATA 228,174,9,4,227,117 

, 143.45,64,227, 223, 145,245, 1 

40,91,241 ,2325 
69 460 DATA 101,195,34,137,57,1 

B7, 139, 130, 175 ,3,54, 73, 101 ,4 

6,247,26, 1900 
ID 490 DATA 1 B6 , 64 , 154 , 23 , 1 , 1 1 7 

, 55 ,25,150, 109, 152,91 ,72,214 

, 119,214, 1736 
FF 500 DATA 52,35,75,79,12,155, 

49,26,207, 187,225, 194, 10, 20, 

165, 101, 1505 
1C 510 DATA 192,93,65,44,209,90 

, 109,207,133,33, 143, 73 , 21 , 24 

4,241 , 157,2139 
79 520 DATA 00,145,120,254,175, 

33, 13B, 0,35, B0,90, 147, 19, 120 
, 254,80, 1617 
A7 530 DATA 205,75,105,180,223, 

5B, 182, 151 a 17, 190, 197, 107,96 

, 152, 144, 160.2261 
BB 540 DATA 181,52,105,77,227,2 

45, 155, 190, 101 , 154, 150, 251, 1 

74,213, 55, 117,2517 
FA 550 DATA 242,142,22,166,144, 

74,245,240, 195,87, 58, 19B, 17B 

, 111, 3B, 229, 2353 
E8 5E0 DATA 252,151,155,189,62, 

144 ,213,59, 52, 140,52, 107, 192 
, 133,99, 161 ,2170 
31 570 DATA 159,33,117,242,155, 

72, B8, 194,226, 151,42,95, 137, 

119,245,75,2154 
B4 550 DATA 106,55,21,25,55,120 

,247 , 149,25, 53,44,92, 178,231 

, 116,9, 1500 
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93 59® DATA 509,154,583,151,197 
, 55, 100, 13B, 113,55, 3, 111, 141 
pfff*, 18,509,5120 

29 600 DATA 154, 229, 151 , 197,66, 
100, 143, 3,95, 169,50,41, 199 . 1 
00, 4,20, 1735 

GB 610 DATA 156,179,245,215,51, 
35,539, 157, 180, 1B3, 3 , 48, 73, 2 

05,200,33,5188 

BC 620 DATA 0,140,150,510,112,5 

0, 70 p 165, 17,60,45,50, 55 p 101 , 

225, 55, 1640 
FF 530 DATA 76,101,170,192,4,22 

9, 227 , 12, 185, 153,49, 161 , 245, 

150,42, 152,2145 
16 640 DATA 95,17,44,206,90,157 

t XB4. 146,95, IB! ,62, 124, 59 .20 

,201 ,73, 1755 
B9 6S0 DATA 203,240,24,37,100,4 

,50,53,91, 180,62, 40,93, 110.3 

6,210, 1563 
79 SB0 DATA 194,99,160,177,229, 

30,253,72,43, 114,210,45,40,3 

6, 107, 55, 1667 

30 67© DATA 105,196,213,106,55, 
53, 163, 172,8, 15B, 111 p 40 ,214, 
52,209,242,2113 

AF 5513 DATA 505,86,143,143,229, 

107,59, 104, 123.230, 175,35,75 

,3,530,543,2195 
26 550 DATA 75,535,59,105,221,9 

7, 109, 35, B9, 1B7,93, 114, 143, 1 

14,55,93, 1624 
FB 700 DATA 174,197,198,140,19, 

142, 130,21 ,20,20,21 , 127, lll p 

104, 147,59, 1630 
26 710 DATA 246,156,70,212,113, 

145, 194 , 129,204, 163, IBS, 106, 

51,36, 55,253, 2339 
4A 720 DATA 39,62,213,6,203,73, 

111,207, 114, 17B, 54, 40, 232, SB 

, 02, 138, 1956 
91 730 DATA 237,120,87,185,56,1 

76 , 173,207, 176, 146, 186,17,33 

,143,20, 64,2011 
GB 740 DATA 141,135,30,97,205,1 

36, 554, 141 ,71, 17,0,54,234,35 

,4B, 56, 1652 
34 750 DATA 1 9B . 1G0 , 1 59 , 164 , 230 

,5,515, 129,243.30, 33, 4B, 40,9 

2, 115, 103,1967 
72 750 DATA 133,37,54,4,56,45,3 

5,21, 151 ,51 , 122,72,175, 165, 1 

05, 175, 1370 
6F 770 DATA 36,226,555,35,67,19 

3, 105, 124, 199, 147, 54, 196,517 

,153,97, 235,5350 
BB 790 DATA 201,155.55,16,510,2 

I, 229,505, 1^,52, 121, 171 ,201 
, 155, 55, 16, 2017 

83 790 DATA 212, 117,559,205,27, 
117, 94,76, 209, 199, 137, 32, 72, 

II, 0, 144 , 1979 

FB 800 DATA 239,222,195,2,10,6, 
517,540, 145, 12,66,95,57, 155, 
230, 11, 1912 

94 B10 DATA 190,195,193,148,204 
, 196 , 9,217, EE, 183 , 07,213, 12, 
166, 245,67, 2394 

11 520 DATA 41,155,90,202,13,17 

3, 168,39,71 ,110,22, 90,36,52, 

94,60, 1375 
F0 930 DATA 65,106,124,150,249, 

156, 125, 175, 122 r 74, 140, 135,3 

1 , 136, 165, 116,2063 
55 840 DATA 118,196,139,133,141 

, 70, 179, H B, 152, 215,67,154, 1 

41,215, 105, 141,55B5 
CF 950 DATA 9,241,39.33,195,120 

, 133,45,2, 73, 114, 58,226,250, 

130, 212, 1679 



75 BB0 DATA 214,205,154,63,139, 

26, 184. 134, 137,515,220,9,230 

,243,60, 42,2270 
C3 970 DATA 25.127,11.128,35,51 

0,229, 78,111,73, 142,84,56, 12 

9,263, 99, 1945 
E6 660 DATA 52,138,117,229,505, 

72, 102, 15,234,245,530,215,73 

,143,550, 82,2399 
C5 530 DATA 102.252,89,102,111, 

197, 150, 102,252,89, 10B,B5, 15 

5, 150,32,519,5554 
91 900 DATA 233,9,187,559,505,1 

74,99, 114,230,215, 44. 158, 115 

, 59.59,4,5154 
69 910 DATA 36,45,01,91,151,195 

, 79,70,73, 143,252,55, 42,70, 1 

46, B, 1546 
A4 920 DATA 518,75,47,23,145,11 

4,211 ,49, 114,155,89, 153, 145, 

Bl ,54, 116, 1755 
0C 930 DATA 64,73,190,34,511,19 

, 153, 101 , 162,114,237,68, 10,2 

26,245,21 .2050 
BB 940 DATA 196,139,55,158,34,1 

55,92, 75, 162,96, 233, 112, 122 , 

53, 127, 52, 1907 
F3 550 DATA 33,94,65,31.115.39, 

72,42,254,203, 137,515,97,7, 1 

63 P B6, 1645 
7F 950 DATA 35,180,549,157,162, 

18 , 85, 01 ,230, 132, 55,77, 179, 1 

51, 107, 30,1959 
AB 970 DATA 84,42,218,139,511,0 

, 55,221, 17, 159, 16 , 173 , 37 , 31 , 

173, 141, 1752 
01 900 DATA 185,100,248,72,94,1 

97, 30, 109,77, 154,43, 7, 71 . 155 

, 235, 107, 18G4 
4F 990 DATA 132,105.80,34,61,30 

, 549 , 250, 92 , 197, 54 , 153, 57, 85 
,97, 141 , 1B37 

A0 1000 DATA- 41,144,159,127,178 

,03,202, 11, ICR, 58,50,180, 180 

.44,98, 159,1B4S 
7A 1010 DATA 134,145,57,50,195, 
207,150,35,40,93, 103,45, 213, 

115,95, 117, 1002 
55 1050 DATA 155,167,59,91,184, 

I4B, 111,543,51 ,81 ,158,35,69, 

110,82, 13B, 19 4 t_ 

33 1030 DATA 253,2,40,231,18,24 

,515,194,180,59,23,121,15,12 
5,90, IBB. 1749 

47 1040 DATA 112.51,44,54,134,3 

5, 64,49, 139, 245, 136, 144, 199, 

143.36,226, 1531 
4D 1050 DATA 145,7,53,29,9,50,1 

59, 176,33, 88, 224. 107, 133,79, 

45,25, 1395 
55 1060 DATA 31,109,15,140,105, 

234,36,537, 143, 3, 51 ,93,5,95, 

218,20, 1525 
97 1070 DATA 90,51,155,9,150,92 

, 143, 111 , 179,56, 125, 16, 193, 1 

05, 158,38, 1705 
C0 1080 DATA 31,79,150,159,198, 

105, 195,203, 105, 136, 30, 1 10, 1 

16, 94, 110, 188,5079 
DF 1090 DATA 94,124,34,162,54,4 

5,0,0,0,0,0,0,0, 0,0,0,433 



FRDERArt: DESIGNER 9AS3 



DF 10 HL-104 ;LN-50 : SA-5399 
SB 20 FOR L-0 TO BL:CX-0jFDR D- 

0 TO 15: BEAU A; CX-CX+A: PDKE 

£A+L*16+D,A: NEXT D 
A5 30 READ A: IF A><CX THENPR1NT 

"EfiRDR IN LINE^LN+CLnO^ST 

OP 



40 40 NEXT L s END 

27 50 DATA 61,53.172,510,163,12 

5, ,105, 141, 80.76, 162, 145,175. 

27,53, 124, 1B73 
El 60 DATA 210,47,65,52,135,61, 

80, 75, 1B2, 145. 176, 58,219,243 

,64,174, 1992 
IF 70 DATA 05,191,54,172,213,50 

,5,21 , 145, 139,43, 33, 17,89, 14 

,39, 1305 

57 B0 DATA 91,74.185,194.49,147 

,95,65, 57.233, 134, 151,94,9, 1 

5,93, 1704 
72 90 DATA 3, 533 , 159, 10 . 27, 168, 

182,97, 194.50,555, 194, 1 , 30, 1 

54, 195, 1930 
F5 100 DATA 6,36,227,6,53,180,6 

4,175, 135,5, 160, 153, 109,34,1 

14,24, 1490 
55 110 DATA 60,40,10,193,71,74, 

517,55, 112, 153, 109,40, 3, 32, 1 

B1 3 B9, 1390 
SA 120 DATA 214,91,25,174,70,16 

6,22, 104,212, 15E,P4, 137, 141 , 

?1 > 117, 151 , 1915 

98 130 DATA 105,107,155,100,134 
,505, 102, 75,54, B5, 55, 163,8, 1 
07,152,5, 1737 

97 140 DATA 536, 105,216, 159,58, 

65, 137, 137,225, 159 , 207 , 79 r 13 

9,11,08, 232 , 2234 
Al 150 DATA 147,92,136,96,58,15 

7,54,54, 74,233,42,4,55, 154,2 

09,51, 1857 

53 160 DATA 2,155,31,69,33,122, 
1 33 , 3 1 , 547 , 239 , 220 , 76 , 222 , 14 
5;223, I ,201B 

CD 170 DATA 58,165,36,43,21,135 

,207, 191 , 118, 17, 176, 157, 137, 

535, 38, 194, 1590 
5F 190 DATA 45,195,71,211,91,07, 

, 126,1 ,225.4, IBS, 34, 107,25,2 

20, 112, 1GB3 
B5 150 DATA 105,21,111,179,71,2 

29, 47.0, 175,46,25, 220,541 , 20 

,72,54, 1654 

54 500 DATA 242,150,91,103,46,5, 

12, 150, 23, 112, 193,503, 42, 141 

, 28,224, 136, 213B 
F3 210 DATA 213,170,44,77,116,2 

08, 173, 37,20, 11B. 195, 185, 151 

,40,80, 121 , 1955 
9F 220 DATA 151,13,95,24,42,254 

, 203, 153, 89,83,225, 153, 17, 16 

,45, 11 , 1580 
9B 230 DATA 114,111,156,11,51,1: 

40, 205*, 35, 68, 194,98,220, 155, 

250,205, 195, 2549 
96 240 DATA 104,234,35,110,90,2 

15,234,125,185,105,26,205,19 | 

5, 169,40,205,2290 

99 250 DATA 182,53,155,135,177, 
13,5, 152,77, 236,59,225. 139, 1 
22, 117,59, 1915 

F0 260 DATA 98,53,155,134,40,20 

1 , 184,45, IB, 111 , 2, P?3, 98,71 , 

2,222, 1857 
7B 270 DATA 155,116,50,34,223,1 

51 ,70, 77,243, 165, 106,52, 166, 

105, 163, 168,2133 
D2 280 DATA 133,99,98,253,124,0 

3, 104,55,210,47,513, 226, 105, 

155,93, 88, 2137 
52 230 D£T A 1114,27,54,213,59,70 

,515, 113, 170, 33,30,540, 191 , 9 

2, 154,510,5153 
4B 300 DATA 53,132,95,173,245,1! 

08, 155, 107.526, 154,27, 55, 192 

,4,54, 17E, 1934 

55 310 DATA 110,245,70,14,32,81 
, 139, 135, 26,47, 9,75, 179, 165, 
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145, 180, 1G75 
95 320 DATA 203, 128,238,20, 16B, 
G, 1GG.501 ,9, 2Ei2, 145, 07, 137,7 

67 330 DATS 57,131,2,28,23,165, 

113, 135, 132, IBB, 5, 74 , 1 15, 1 15 

p 152, 149, 16449 
20 340 DATA 5, £05 .BIS, 133,5, 35, 

£15,83,37,21 , 151,217,33,62, 1 

40,44, 1G79 
57 350 DATA 222 , 109 , 124 , 92, 226, 

231, 194,41,69, 126, 113,38, 143 

,33,205,242, 22B9 
D5 360 DATA 139,135,188,100,34, 

152,95, 190, 137, 166/77,207, 13 

4, 151, 191 ,249, 2344 
76 370 DATA 121 ,58,3,60, 13B , B44 

,37,4, 155,207, 152, 175, 252 , El 

4,177,74,2065 
59 380 DATA 144, 230 , 145 , 13B, 89 , 

IBB , BBS , 209, 121 , 177, 177,75, 1 

39, 155,24,20,2233 
17 330 DATA 154,154,64,52,108,2 

0,08, 10B, 73, 100, 134 ,140,34,4 

3, 144,23, 1G3G 
FS 400 DATA 155,82,54,151,13,16 

4,94,5, 102,90,55,42,254, 192, 

35,502, 1702 
BB 410 DATA 155,07,204,74,211,7 

0 , 34 , 24 , 45 , 56 , 73 , 229 ,17,20,1 

36,233, 17B5 
93 420 DATA 173,102,135,133,245 

, 17,25, 194, 133,124, 159, 171,2 

06, 35, BB, 140,5383 
F5 430 DATA 7,04,155,0.134,211, 

165 , 158,211,00,210,05,27,202 

,43, IE, 1B36 
FD 440 DATA 133, 105, B3 , 162, 34, 1 

63 T 151 , 78,90,223,64,39,203,0 

,37, 134, 1771 
F9 450 DATA IBB, 170 , 1 IB , 118 , 150 

, 104,211 , 137, 136, BB, 33, 83,27 

, 42, 13, 43, 1730 
CG 450 DATA 125,124,130,95,155, 

66, 17G, 90,72, 173,25, 1B0, 153, 

141, 141,0, 1B34 
10 470 DATA 515,240,17,50,107,2 

33, 172, 124, 75,27,36, 59,234, 1 

34,63, 159, 1972 
□F 480 DATA 153 , 37 . 163, 157 , 103, 

45,210,33, 167, 152, 171 ,B9,B7, 

85, 54,52, 1E30 
EC 490 DATA 76,181,42,203,45,17 

8, 42, 191 , 170, 148,201 , 55, 172, 

134, 100 , 103, 2144 
EC 5021 DATA 155,75,08,212,170,2 

04, 105,555, 155, 132, 175, 106, 1 

78, 124, IB, 1B9, 2339 
22 510 DATA 170,20,101,215,140, 

213, 79, 101 , 132,0,243, 75, 107, 

174, 1(20, 93, 1965 
E9 520 DATA 50 , 202 , 1 5B , B4 , 1 85 , 5 

0,249, 1GG, 40,203,177, 114, 175 

,34, 18,33,2037 
4 A 530 DATA 75,93,155,98,253,80 

, 196, 151, 105, 170, 143,205,61, 

155,42, 145,2190 
BO 540 DATA 05,51,233,200,130,1 

B,21 ,7B, 36, 42, 157.39, 183,549 

, 197,25, 1774 
1C 550 DATA 118,37,11,64,44,13, 

57, 151 , 144,85,253, 153,0, 154, 

43, 33, 1380 
78 550 DATA 9,120.20,105,209,12 

1, 11, 170, 191 , 15,255, 172, 149, 

97,42, 143, 1884 
20 570 DATA 97,10,156,77,206,54 

, 105, 137, 140, 106 p 170, 512, 17, 

154, 161 ,50, 1872 
BE 560 DATA 13,04,4,136,131,96, 



169,69, IBB, 162,543,235,157, 1 

1,157,60,1960 
38 590 DATA 180,127,223,147,53, 

3B, 164,98,201 , 131, 139,96, 74, 

141,89, 19, 1320 
CB 500 DATtf 132,199,150,152,150 

,515,73,243, IB, 216, 85, 159, 13 

7,86, 173. 12,2270 

D3 510 DATA 22, 154, 130,253, 39,3 

7,21,231 , 10B, 124,12,203,8, 19 

3, 112, 128, 1934 
E4 650 DATA 118,221,187,36,38,1 

80, 190, 155, 179, 154, 136,33,12 

9, 170, 128,237,2243 
EE 530 DATA 149,40,63,55,242,53 
,214, 70.22, 170, 174 , 82, 175,20 

4, 176, 144, 204B 
91 640 DATA 185 , 4 , P24 , 1 B4 . 55 , 10 

6,44,9,224, 105 , 160, 45 , 99, 6S + 

73, 169, 1762 
EE 550 DATA 27,152,177,34,215,1 

54, 148, 156,36, 11 , 78, 120, 47, 1 

56, 193, 18, 1731 
BD 660 DATA 5,167,45,9,72,22,15 

6, 187, SB, 123, 105,203,535,72, 

25, 156, 1S4S 
S5 670 DATA 171,172,159,22,129, 

19,24,2,50, 141 ,B4, 207,48,92, 

178, 133, 1636 
A0 680 DATA 195,47,240,212,74,1 

40,75, 152, 105, 15, 146,54, 194, 

103, 171, 10, 1335 
IB 690 DATA 144,75,11,100,53,17 

9, 251 , BB, 199,545,55, 14 , 35 , 14 

3 t 174, IB, 1764 
64 700 DATA 197,191,214,157,32, 

143,31 ,43, 146, 189,53, 118,551 
,8, 134,48,2049 
04 710 DATA 60,554,109,12)1,123, 

105, 146, 135,88, 180,252, 221 ,, 1 

87, 76, 172, 141 ,2354 
D6 720 DATA 71,68,100,112,185,1 

70,50,216,235, 10,232, 13B, 10B 
, 80, 158, 15,2035 
C0 730 DATA 140,68,67,253,133,2 

0,73,221 ,34, 106, 13. 104, 201,5 

32, 195,50, 1906 
E0 740 DATA 187,78,135,125,25,1 

17, 195 t 7, 13, 16, 202. 190, 535, 1 

34, 170,29, 1850 
02 750 DATA 151,76,155,70,215,3 

6, 34, 181 , 210.226, 136, 107, 65, 

197, 120,226,2234 
FF 760 DATA 57,53,66,241,207,11 

, 92,229,218, 136, 24 , 204 , 173 , 1 

41 , 78,23, 1963 
BE 770 DATA 55,58,43,43,167,04, 

174, 113,34, 178, 176,245.94,23 

0, 207,27, 1958 
B3 790 DATA 235,132,111,173.91, 

105, 134, 138, 135,99,538,507, 1 

51 ,54, 125, 140,2332 
30 790 DATA 77,124,515,116,121, 

171 , 168, 135, 163,205, 103, 70,3 

4, 151, 1B5,73,21S4 
EE 600 DATA 53,56,103,34,37,157 

T 177, 162,253, 102,225, 196, 112 

,69,77, 164,2033 
87 810 DATA 22,143,64,155,173,1 

13,29,225, 53,250, 224,23B,51B 

.239, 171,145,2469 
FF 620 DATA 234, 134, 17,80, 171 , 5 

10, 210, 4S, 83, 191 ,245,03,33, 1 

67, 11B, 131, 2233 
A3 930 DATA 127,193,110,193,60, 

233,73, 134, 157, 164, 31 , 11,74 T 

152. 147,40,1353 
75 640 DATA 237,219,153,65,18,5 

40,50,510, 155,94,69, 230, 130, 

15, fl, 210, 2099 



08 B50 DATA 155,34,155,18,237,1 

10,201 ,0,53, 35, 115,22,244,23 

3,200,B4, 131B 
A7 BG0 DATA 251,132,50,0,153,15 

4,117.59, 105,33, 168,233, 2 IB, 

192, 119, 192,2227 

37 970 DATA 130,217,15,2,0,70,1 
53,01 , 155,227, 105, 103 , 132 , 22 
6, 249, 13, 1914 

B0 900 DATA 30,222,9,10,187,42, 

03,95,70, 108,209,205,47, 145, 

40, 44, 1557 
E0 830 DATA 21,5,179,65,126,152 
, 149, 150,50, 159,212,98, 134, 1 

01,00,35, 1945 
10 800 DATA 255,210,137,75,115, 

136,535, 174, 196 , 224 , 1B4 , 80 , 1 

19, 109,6B, 119,5485 
A6 910 DATA 1,54,36,55,143,26,1 

4, 108,204, 122, 161,247,51,34, 

52, 144, 1454 
DC 020 DATA 85,253,138,155,149, 

35, 154,67,205, 151,54, 185,541 

, 140, 164,554,2414 
D9 030 DATA 73,131,191,41,137,4 

0,218, 170, 12, 101, 33,77, 104,5 

7, 154,29, 1591 
8G fJ4tf DATA 185,191,1,517,209,1 

05, 193,229,236, 104 , 100, 70 , 10 

0,5, 148, 195,22B7 
Al 350 DATA 127,223,157,71,245, 

165, 52,35, 109, 155, 132, 154,14 

5 , 1 BE , 139, 136,2251 

38 960 DATA 155,137,135,206,34, 
58, 157,98, 108, 209, 205 , 195, 23 
,522,42, 158,2145 

65 070 DATA 253,27,111,181,203, 

107, 123,65, 26,71 , 133, 178, 161 

, 137, 11,38,2027 
74 390 DATA 187,43,59,14,517,22 

5,44,219, 18, 90, 509 , 205, 43,41 

,55, 16, 1666 
80 990 DATA 241,04,138,205,145, 

72,5,53,514, 39, 106,243,227,2 

05,27,201,2200 
Fl 1000 DATA 52,244,154,230,59, 

4B, 144, 170, 112, 17, 113, 97 ,39, 

168,34, 1G0, lnm 
DB 1,010 DATA 152,33,133,55,11,5 

4, 147,27, 58, 115, 117, 36 , 100 , 3 

9, 168, 147, 1607 
CI 1020 DATA 65,74,123,242,122, 

53,0, 142,195,85, 142,52, 173,1 

79,220,22, 1314 
□□ 1O30 DATA 109,45,173,104,230 

, 151 , 23,96, 80, 120, 170,22, 111 

,215, 218,233,2067 
D7 1040 DATA 113,125,118,45,20, 

153,94,59,77,115, 179,106, 1B5 

, 53,246, 180, 1851 
AF 1050 DATA 57, 1GB,P15, 3B,20B, 

241 ,35,94,59,67,35, 172,536,2 

18, 169,5,2077 
22 1050 DATA 233,93,137,209,93, 

216,42,92, 108,63, 137,243, 54. 

142, 167,79,2157 
25 1070 DATA 154,57,171,91,07,1 

71,41 , 171, 175,64, 143, 121 ,93, 

15,40, 152,1753 
45 1080 DATA 548 p 240 p 166 , 41 , 178 

, 191 ,23, 105,221, 55, 15- ,138, 1 

05,14,165,106,2176 
2C 1090 DATA 245,553,171,194,77 

,75,0, 0,0,0, 0,0,0, 0,0,0, 385 



PROGRAM: EE\. L i t LiNE H HA^4 



DO 10 BL-104 :LN-50 ; SA-7059 

50 20 FDR L-0 TO BL:CX-0:FDR D- 
0 TD 15; READ A; CX-CX>A ; POKE 



YOUR COMMODORE may 

110 



LISTINGS 



► 



SA+L*16+D, A ^ NEXT D 
A5 3© READ A: IF fiXCX THENPRINT 
"ERROR IN LJNE h, ;LW+(L*103:ST 
OP 

40 40 NEXT Li END 

D5 50 DATA 220, 209, 153,71,20,50 
,202,39, ISSp 11,52, 2E9,S0,309 

, i99,e3e,e03e 

01 60 DATA 107,161,125,176,95,6 
6,53,6*1,55,9, 133, 112, 132,203 
,216,501 ,5021 

3E 70 DATA 23E,72,85,60, 2E,241, 
151 p 18,22, 192,176,80, 501,40, 
72, B5 P 1757 

02 90 □ATA 60,20,193,47,7.116,5 
09,76, 149, 145, 16,541 , 40, 171 , 
83,47, 1627 

A0 90 DATA 16, 74, 191 ,75, 197,95, 
173, 100, IBS, 144, 171,90, HE, 1 

49, 238, 9,£00B 
3F 100 DATA 20E p 110 , 240, 132 , 49, 

94 p 149, £16, 73,569,54,503, 174 
,216, 180,62, £454 
DE 110 DATA 158, 146, £93, S3, EE1, 

133, 160, 170, 110,25,54, 163,42 
,49, 116, 150,2037 
FB 150 DATA 140,236, 107,202, El, 

139,71 , 169,224,212, 240, 165,1 

9 , 173 , E34 , 93 , £588 
6F 130 DATA 29 , EE3 , E5 , 1 30 p 106 , 9 

6,103, 16,45,91 , 100,249, 177,1 

73, 193, 167, 1990 
FD 140 DATA 1,130,102.153,4,91, 

34,603,49,44,43, 53. E05, 170, 1 

EE,E45, 1663 
59 150 DATA E35 , E53, 45 , 646, 197, 

144, 151 , 140, 1B9,42, 157,22,95 

, 155,22, 131 ,2221 
E7 190 DATA 93, 34, 133, 170, 203, E 

IS, 501 , 1 EG , 32 , B3, 240 , 37, 42 , 5 

0, 170,55, 1911 
69 170 DATA 510,49,94,138,03,62 

9,223,213,45, 134 , 136, 19. 40, 2 

47, 170,55, 2134 
94 190 DATA 45,17,195,13,214,16 

0, 166,74,45, IB, 105, 242, 224, E 

15, 1,55, 1750 
B3 190 DATA 176,96,70,181,54,13 

4, 140, 136, 155,30,232, 149,71, 

198, 39,33, 1301 
01 200 DATA 166,132,630,90,229, 

220, 52, 76,63, 133,96, 77,40, 17 

0,216, 116,2063 
OC 210 DATA 61,73,69,202,71,11, 

85,27,247, 239, 165. 165, 107,31 

,28, 105, 1677 
43 EES DATA 100,153,162,41,70,1 

40, 13, 152,203, 151, 143, 1E2, 33 

,53,205,206, 1967 
BD 630 DATA 166,220,168,70,11,1 

23. 119, 145, 133,94, 39,159, 171 

, 13 p 203, 54, 1903 
SB 240 DATA 77 , IS 1 , 1 17 , 1 37 a 191 , 

7,240, 16B, 201, IBB. 145, 153,69 

,1B0, 167, 18,6227 
BB E50 DATA 33,167,301,69,120,1 

BB,B5, 16E. 120, E5. 145,541, 199 

,605, 142,72,E1B3 
28 660 DATA 117,65,107,45,19.15 

3,37,34,27, 184, S9, 182, 149, IB 

, 39,93, 1409 
□A E70 DATA 15B, £56, 156, 134 , 46, 

190, 90,26,157,77, 74, 13, 101, 1 

5,48, 39, 14B1 
73 290 DATA £1,41, 216 , 120, 214 , B 

1,53, 205,242,53,41 ,91,34, 75, 

179,211, 1656 
BB 290 DATA 147,146,123,34,15,5 

0,70,200,8, 33, 173, 0, 78,204,2 

44, 132 T 1695 
C6 300 DATA 23,33,227,90,69,315 



, 55, 104,213,245, 41, 100, 102, E 

41,48,303,2063 
SB 310 DATA 201,84,219,136,42,1 

06, 195, 34,24E,64, 1 ,550, £14, E 

35,22,49, 3051 
9P 320 DATA E5E , 196, 137 , 44, 21B , 

101 , 197, 79,34, 146, 7B, 91, 133, 

171,75, 157, EU1 
71 330 DATA GG, 15E, 241 , 33, 98, 13 

4 h 2B.220, 140, 120, 192,193.9,5 

, 167,94, 1936 
7D 340 DATA 28, 145 , BE, 10E , 70, 23 

0,115, 157.46,37, 14B, 13B,B3, 1 

8, 153, 120, 1757 
99 350 DATA 179, 1G4 , 1B1 , 63, 33, £ 

19, 13B,B5, 171, 31, 73,92,82, 15 

4, 135, 1E5, 19B3 
13 3E0 DATA 19B, E0B, 147 p 546, 1 EE 

,107, 304, £3, 139.42,175,157,1 

4, IB, 157, 154, 3066 
BB 370 DATA 153,73,95,26,17,119 

, 199,38, 195, 157 p 134 ,39,5 T 194 

. 156, 195, 1749 
0C 380 DATA 100,162,100,60,193, 

75, 163,45, 1B4. 25 ,23,38, 16B,2 

41.85,28,1041 
B4 300 DATA 220.155,105,170.242 

,240, 149,203, 100. 133,95,06, 1 

4G, 170, 171,65,2442 
Bl 400 DATA 112, 140, 139, 16B, 39, 

111,503, 101, 199, 170.91, 15,24 

1, 102, 175,95,2103 
CD 410 DATA 150, 3G, 241,31,202, 1 

01,58,205,75, 13, 19,86,255, 22 

6, 165,87,1359 

51 420 DAT3 305,190,94,187,255, 
202, 164, 35, 157, 114, 143 , 225,9 
1,61, 113, 141,2333 

52 430 DATA 16,32,5,10,243,150, 
15,2,70, 53, IFtR, 123,50, 12B, E3 
2, 102, 1407 

A3 440 DATA 1E1 . 161 , 93, 111 , 9 , 23 

0, 05, 158, L02 , 152 , 55. 134,53, 1 

10.51,86, 1693 
35 450 DATA 192 r 50 . B6 , 1 44 , 15 , 19 

1 , IB, 18,343, 73,217,44,52,72, 

179 /SB, 15B7 
4F 460 DATA 130,190,103,172,102 

, 104,50,7,24,641 ,557,79, 151, 

227, 137,71 ,£015 
3E 470 DATA 194,219,149,6,162,5 

0,255, 171, 306, 80, £11, 159,57, 

32,42,45,2030 
0A 4B0 DATA 36,103,37,195,50,70 

, IBB, 162, 50,241, 191 , 156,84,9 

0,73,510, 1905 
EA 490 DATA 153,99, 142, 124,57, 1 

52.E12, 113, 140, £03, 102, 10 , E , 

165,59, 19, 1751 
7F 500 DATA 70 , 49, £25 , 139, 233 , E 

9, 90, 137,87, U0, 210, 95, 108, 1 

74,70, 173, 1935 
6B 510 DATA 109,3,54, 153, 159,9, 

143 t 132, 140, 159,9, 17, 114,203 

, 144, 109, 1689 
B5 560 DATA 32,39,51,204,30,240 

, 130, 70, 199, 75, 13,91 ,210, 170 

,66,50, 1571 
91 530 DATA 45,35,131,76,73,221 

,53,69,77, 164,131 . 107, 104,54 

7, 196,8, 1014 
5B 540 DATA E4E, 143 , 136, £47 , 22, 

£1 ,61, 140, 7E,EE5,S0, 101,70 , 1 

50, 137,56, 1091 
41 550 DATA 4,90,337,104,106,14 

£,£1 ,65,59, 235, 108, 104, 156, 1 

14, 139, 12, 169G 
AC 550 DATA 106,241,42,119,9.10 

5, 189,53,54,54, 191 , 146,92,75 

,85, £14, 1779 
SB 570 DATA 201.301,75,152,104, 



215, 214,212, 105, 108,57. 156, 1 
40,03, 05, 105,2231 
0A 590 DATA 130,100,141,124,173 
,45,97, 139, 151 ,152,204.72, 19 
1,47, 104,25,2134 
CO 590 DATA 303,131,137.104,157 
, 245, 17G, 149,53, 10, 144,231,1 
34, 79.94, 154, ££69 
72 500 DATA EE9, 229, 175.39,47, 7 
7, 114,242, 215, 147, 151, 165, 18 
9, 121, 107, 129, 2373 
C4 510 DATA 4, E07, 171 , 199.80, 17 
0,£1 , 1E0, 14,531 ,41 , 117, 159, 1 
70, 103,313, 1930 
A3 B20 DATA 203 ,151, 1 B3 , 105 , 1 1 B 
,174,549,95, 179,3, 132, E13, 23 
9,4,225, 350,243B 
F3 630 DATA 155,104,190,547,240 
, 31,153,226,94,13,66,131,99, 
12, 14B,98, 19B4 
45 640 DATA 54,359,171,205,5,13 
3, 100, 7, H^ , 93, H35 H 144, 108,0, 
75,239, 1B18 
C9 650 DATA 155,641,215,174,85, 
191 ,54, 157,93,93, 110,551, 177 
, 154,559, 17B,25£0 
D6 690 DATA 186,150,99,53,501,5 
3, 117,64, 106,205,93, 154,07,7 
, 71 ,2, 1729 
3F B70 DATA 223,100,12,11,125,1 
09,29, 25, 120,34, 195,49, 110, 2 
53„3S1 , 247, 1300 
BB G90 DATA 190,163,1,222,5,115 
, 154,241 , 109, 130,219, 171 , 157 
, 103,46, 210, 2263 
EA B90 DATA 33 , 170 B 4, 520 , 10G , IB 
5, 175,99, 154, 1EB, 53 , B4 , 106, 2 
, 97, 145, 1733 
F9 700 DATA 42,243,93,76,246,55 
, EEE , 174, 140, E0E, 194, 1,550, 1 
37,79,39,2231 
3C 710 DATA 3,120,90,163,535,11 
0, 1 El, 179,615, 106,79. 14B, 13£ 
,96, 10, 1B3, 1935 
AB 720 DATA 117,156,197,92,219, 
IBS, 37, 130, 163, 156, 136, 103, 1 
69,222, 104,54,2230 
7C 730 DATA 33,135,192,95.04,40 
,204,226,4,4, 113, 153,44,54,5 
1,119, 150E 
05 740 DATA 152, 142, £0 , 99,117,5 
6, 143,5,57, 204,227,45, 174, 15 
6,529,95, 1B99 
50 750 DATA 104,39,157,16,198,7 
, 154, 35.49, 140, 139. 158,40,54 
.Up 190, 1510 
£0 750 DATA 196,214,190,124,74, 
150, 154, 202, 13,45, 02, 150 , 3B , 
230, 154, 140,2116 
40 770 DATA 149,164,229,166,38, 
105,93,94, 7B.210, 184,204, 129 
,96, 145,246,2309 
73 700 DATA 168,105,215,305,57, 
62,05, 1E4, 120,53, B3 , E41 , IBS, 
59,53, 19, 1894 
ED 790 DATA 100,70,230,66,77,18 
5, 149, 12,90, El 3, 5 15, 213, 10, 2 
45, 6B, 311 ,2158 
BB 900 DATA 133,64, 17, 170, 7B. 93 
,230, 174, 1G3,91 ,244,93,04, 11 
3, 149, 105, 1909 
FB 010 DATA 197,213,71,25,70,17 
3,93,94, 113, 140 ,105, 197,613, 
71,25, 70, 1BBB 

C4 G20 DATA' 172, 110,88,516,52,2 

2,209, 135,640, 173, 178, 51 ,200 

,84, 10,217,2105 
75 G30 DATA 95,233,115,50,59,57 

,52, 1B4, 177, 177, 131,203, 143, 

112,200, 152,2147 
3A 640 DATA 216,241,250,198,190 



YOUR COMMODORE may 1988 

111 



LISTINGS 



, ~dB , 189 , 1 IS , 14, 32 ,127, 36, 21G 

.21, £B P 2?, 1313 
5B 850 DflTfl 132,38,157,239,47,1 

90, 103, 191 ,94,213,241, 140,23 

8,35,501,43,2393 
15 560 DATA 104,511,19.228,73,1 

55, 124,233, 133 ,20, IBS, 177, IB 

5,45, 154, 74,2076 
55 B70 DATA 125,170,60,100,65,1 

OS , BE, 195, 35,236, 102, 106, BB, 

131 , 67, 167, 1573 
2 A 880 DATA 33 , 207 ,10,19, 226 , 17 

, 19 , 03 , 19G , B4 . 92 , 1 5 „ 130 , 55 , 4 

B, 203, 1466 
58 830 DATA 14,5,20,22^,163,33, 

170,213, 131, 187, 107,533, 193, 

127, 81 , 138,2103 
B7 300 DATA B 1, £40, 95 ,512, 113, 1 

40, 124,23,245,22, 101, 31 ,5,55 

3,71 ,55, 1795 
BF 910 DATA 70,220,177,175,110, 

45, 153,33,8,37, 114,536,95,51 

4,517,55, 1937 
53 920 DATA 229,41,64,117,226,2 

17, 140,73, 120, 196,37, 78, 19G, 

£30,35, 104,5159 
E7 930 DATA 1 53 . 252 r 1 99 , 232 , 1 07 

,175, 106,241, 167, 158, 119, 161 

, 108,2, 113,51 ,2330 
DD 940 DATA 193,104,66,516,132, 

Ell , IBS , 111,241 , 243, 134,236, 

194, 155,49, 157,5656 
76 950 DATA 176,72,124,214,204, 

155,25, 25,35, 35, 111 , 115, IBB, 

23, 210,230, 1953 
DE 960 DATA 515,50,515,90,108,1 

50 , 148 ,103. 225 ,14, 237 , 160 , 3B 

,253, 172,201 , 2333 
7F 970 DATA 95,150,38,195,130,1 

31,93, 128, 155,245, 225,42,60, 

107,65, 49, 1916 
3C 980 DATA 82,135,130,177,54,8 

B, IBB, 27, 172, 103,76, 145,85, 1 

47,97,234, 1922 
53 330 DATA 90,126,163,90,150,3 

7 .55, 15, 154, 10,34, 113, 124, 16 

4, 44, 77, 1514 
43 1000 DATA 30,15.46,24,190,24 

7, 149, 135, 177,55,40,516, 114, 

194,38,539,1939 
41 1010 DATA 26,64,185,165,229, 

30,98, 169,530,239,26, 140,78, 

123, 120, B9, 5009 
41 1020 DATA 182,30,223,28,210, 

525, 155, IBB, 120. 170, 21 ,60,57 

, 155,66, 15, 1330 
83 1030 DATA 17,161,138,100,151 

,64, 115, 176, 167, 128,55, 17,45 

,50, 81 ,94, 1597 
FF 1040 DATA 53 , 1B6 , 72 p 171 , 19S, 

205,86,140.94,51, 130, 180, 74, 

545, 50, 173, 2033 
IB 1050 DRIP 143,94,05,85,171,2 

48,25,220,43, 1 IB , 53 ,41, 90 , 17 

,40, 37, 1508 
CS 10B0 DATA 21 ,B5, 54, 30, 165,59 

, 171, 117, 169, 150,44, 137, 178 b 

181 ,35, 185, 1801 
A7 1070 DATA 198,515,151,44,136 

, 44,2,235,52,214,221 ,224, 115 

,43, 14, 185,2155 
3D 1080 DATA 72,15,210,17,116,3 

5 , 203 , 143 , 24 ,211, 200 , BB , 32 , 1 

49,45, 114, 1714 
Bl 1090 DATA 193,67,95,167,37,4 

5,0,0,0,0,0,0,0,0,0,0,585 



FRCGRAM i . DESI GNER 5A55 



F0 10 BL-104 :LN-50 : 5 A- 972 9 
5H 20 FDR L-0 TD BL;CX-0:FDR D- 

0 TO IS; READ A:CX-CX+A:POKE 

5A+L*16+D, A: NEXT D 
A5 30 READ A; IF AXCX THENPRINT 

"ERROR IN LIN£ u ;LN+a*10) :5T 

DP 

40 40 NEXT L ; END 

D5 50 DATA 97,201,97,533,198,14 

5, 155,203, 245,24,504, 141,89, 

12B, 145,77,2451 
FA 50 DATA 141,155,45,157,92,13 

5, 147, 154, 155, 105,57, 155, 167 

, 122,70,232, 2197 
09 70 DATA 81,147,194,102,63,13 

3, 100,87,38, 38, 191, 133, 100, B 

7, 112, 119, 1665 
DE 80 DATA 109,1,51,162,73,162, 

202, 221 , 13,75, IB, 52, 166. 195, 

29,50, 1566 
43 90 DATA 176,544,186,195,27,1 

4,63,53,72,45, 161 , 26 r 64 . 107. 

165,530, 1845 
BF 100 DATA 235,12.121,134,158, 

45, 14 1 , 141,8, 212,93,55, 5.92, 

167, 547, 1974 
DB 110 DATA 12,18,20,154,1,222, 

89,65, 155, 175,545,504,500, 19 

9,7, 14B, 1961 
8E 120 DATA 125,152,201,224,55, 

167, 209, 173, B4, 185,37,61,47, 

53, 115,50, 1555 
5F 130 DATA 49,129,33,235,21,15 

8, 22 .230, 33, 9. 139,555.7, 16,1 

63,9, 1547 
BB 140 DATA 523,91,40,23,223,25 

B, 181 ,50, 163, 91 ,75,67,222, 16 

1, 151 , 150,5509 
CS 150 DATA 49, 152, 14B, 171 ,,56,6 

9, 191, 15, 51 3 08, 19, 105, 212, 11 

3,33. 133, 1563 
9F 160 DATA 6, 184, 155, 171, 70, 17 

3, 255, 12, 53, IIS, 35,238,218, 1 

99, 132, 108,2158 
53 170 DATA 54,64,557,56,36,211 

,210, 154, 172, 105, 108,153, 149 

, 155, 209, 133,2173 
5D 100 DATA 86,215.205,35,98,68 

, 154 a 64, 154, 109,220, 118,45, 1 

05,00,170, 1867 
1C 150 DATA 221,145,7,541,63,17 

, 131, 177,243,95, 120,57,17,23 

,185, 130, 1B77 
5B 500 DATA 57,503,26,102,71,33 

, 120,53,84,63,235, 158,37,22, 

25, 45, 1474 

0C 510 DATA 158,58,186,511,12,8 

2, 173,6, 175, 73, 157 a 131 , 195, 1 

31 ,545, 153,2266 
E4 550 DATA 10,157,66,53,160,10 

0.55, 180,64, 143, 135,510,5, 27 

,223,84, 1880 
FA 530 DATA 35,47,170,18,53,213 

,9,1, 176,224,35, 115,219, 135, 

131 , 15B, 1735 
CS 240 DATA 227 , 250, ISO , 87 , 207 , 

B,8, 164,218,233,0. 138, 77, 177 

, 129,69,5153 
A2 250 DATA 38,515,90,8,164,218 

, 0, 17,73, 180,128.34, 147, 107, 

122, 5, 1530 
FB 260 DATA 41,54.177,128,144,1 

64, 519, 130,4,7, 133, 138,232,2 

5,58,544, 1375 
BE 270 DATA 108,47,55,172,56,3, 

77, 109, 1, 32,52, 182, 23, 104, 17 

0,221 , 13B8 
8F 590 DATA 137,24,20,127,9,197 

,242. 159,72,88, 155,55,242, 13 

4,110,35, 1607 



75 290 DATA 250,50,111,133,241, 

195,22, 189. 132, 34,99, 74, 157, 

133,257,63, 2165 
S3 300 DATA 173,79,143,45,53,14 

9 ,555, 151 ,93, 100, 106, 133, 192 

p 123, 177, 163,2153 
D3 310 DATA 11,40,200,224,103,2 

03,509,557,45,193, 191 , 126, 24 

5 r 5B, 107, 155, 2413 
71 320 DATA 43,80,9,551,125,134 

, 2B, 113, 173,43,41, 141 , 135,56 

,67,25, 1393 
CB 330 DATA 6,116,556,189,163,5 

0,238, 34,70, 135,223, 131, 221, 

16,35, 72, 1985 
58 340 DATA 69,214.514,185,150, 

134, 140, 7, 143,75, 110,221 , 54. 

117,99,118,5065 
01 350 DATA 129,1.12,214.11,82, 

105, 1SG, 144,25,B2, IBS, 1B5, 17 

1 , 201,245, 1975 
36 350 DATA 45 , 77 , 34 , 79 „ 1 B9 , 1 

, 106,542, 155, 75,03, 27, 1,20,4 

3,212, 1564 
B7 370 DATA 40,54,168,87,173,21 

0,25, 175,117,99, 118, 159,2,4, 

4,51, 1461 
CB 380 DATA 55,170,15,149,149,1 

81 ,53, 121 ,43,41, 106, 105,242, 

95,65,515, 1908 
BE 390 DATA 213,225,172,155,169 

, 171, 131 , 107, 154, 189, 107,23, 

88, 221 , 160,33,2337 
33 400 DATA 155,168.0,144,93,32 

, 189', 177,254,215.73,55,247,2 

50,37,58,2104 
38 410 DATA 8,190,515,100,12,24 

4,3, 535,517,254, 114, 155, 114, 

167, 155, 103, 5354 
73 450 DATA 152,53,24,254,50,23 

3, 198,29, 160,37,85,538,246, 1 

54,230, R55,2375 
29 430 DATA 31,50,107,105,107,5 

4, 177, 155, 140, 193,549, 138,2, 

115,94, 155, 1952 
21 440 DATA 75.196,196,210,0,14 

B, 53, 177,205,52. 177, 119,00,1 

S4,195, 143,2159 
0F 450 DATA 113,81,147,85,3,70, 

65 ,55,91, 115, 17, 139, 34 , 163 , 5 

54, 16, 1516 
BF 460 DATA 104,145,45,87,165,6 

7,215, 154, 132,25, 17,47, 14, 3 + 

73,16, 1331 

56 470 DATA 35.198,65,155,245,7 

0,59,234, 140, 113,213,24, 192, 

69, 117, 132,2057 
28 490 DATA 150,57,184,135,138, 

15, 165.222, 150, 153 , 191 , 56 , 21 

5, 195,99,511 , 2341 
3F 430 DATA 136,549,525,90,203, 

83,07, 150 , IBS , 175 , 45,77, 94,9 

0, 154, 199,2204 
SB 500 DATA 191,53,121,106,105, 

524,56,213,203, 174, 145, 162,2 

51 ,99,248,25,2373 
5C 510 DATA 203,540,137,120,37, 

51 ,27,48, 1B5, 65, 37,553, 172,2 

7,46, 102, 190B 
3B 520 DATA 111,5,50.91,80,73,1 

20,218, 190,21,40,53, 165,40,5 

0,23, 1329 
53 530 DATA 38,55,183,133,95,12 

7, 113, 239,85, 110, 154,7,246, 7 

5,555, 57,2068 
AO 540 DATA 176,142,155,134,30, 

133, 101 , 21 , 177, 175, 130,220,1 

83, 155,52,72,2103 
7D 550 DATA 259,145,162,135,86, 

163, 133, 170,44, 74, 151, 154, 11 
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LISTINGS 



► 



A7 
FB 
39 
54 
EE 

r-Li 

C5 

cjs 

5C 
FO 
52 
99 
77 

44 

es 

DF 

24 

EG 

F0 

AA 

FF 

IE 

BB 

D2 

□ B 

4B 



,233,544, 135,5333 
560 DATA 117,10,140,151,38,0 
8, 30,541 ,43,519, 193.43, 219 p 1 
BSjEEB.BH, E070 

570 DATA 111 , 15B, 3E,E35, 1E0, 
BB , 7 , 101 , 19, HBp 159 p 34, 76, B9 
, 115,99, 1575 

590 DATA 74,100,157,191,59,1 

54,62,37, 136, 5E , 177 , 95 , 153 , 1 

61 p 106 p ISO, 1951 

53(3 DATA 151,110,181,59,78,2 

,19s, I4,537 r 176,94, 143, 516, 1 

47, 173,228, 217ffl 

600 DATA 249, IB, 102, 203,503, 

EE, 83,35,253, 100, 140,33, 1E5, 

109, 37, 4£, 2943 

610 DATA 213,74,511,23,197,3 
E,47 3 13B.57, 107, 74,245, OS, 15 
E, 190, 40, 1BBB 

650 DATA B41, 1E4, 81 ,B03, 30, B 
7 , 7 , 101 , 1 39 , 7B , 136 , 54 , 160 , IE 
3,540,0, 1BB4 

6^0 DATA 53,214,41,57,15,95, 
163, 172,114,256,549,94,74,51 
] , 19, 37, 1603 

640 DATA 71, 137, IB, 9, lE t E2S, 
79, 166, 197, IBS, 68, IBB, 241 p 34 
,84, 114, 1771 

650 DATA 514,128,236,199,154 
,219,64, 199, 105 p 97,60, 49, 129 
,517, 143, 73,5595 
660 DATA 150, 54, B03, 179, 187, 
£40,54, IBS, 137,174, 104, 190, 5 
13,E5E, IE , 184,5559 
B70 DATA 73,167,165,56,33,19 
5, 3B, 109,551 p 543, 17,55, 190,4 
0,530,34, 1947 

6B0 DATA 113,124,51,503,155, 
93, 143, 156, 103, 111, 196,159, 7 
,50,57, 15, 172B 

650 DATA 107, 1B3, 144, 119, 109 

a 140, 3, 535,93, 170, 99 p 548, 155 

,37,42, 213,5140 

700 DATA 52 p 143 p 165,47, 139, B 

36, 95,23, 210, 514 p 145,154, 173 

,49, 154,55, 20B1 

710 DATA 98,546, 190, 150, 1B0, 

7,111, 105, 57 , 144, 155,36, 105, 

1 ,57, IBB, 1611 

750 DATA 7,111,105,55,41,160 
, 17 , 259 p 545, 143,23, 200,510, B 
G , 155 , 145 p 1930 

730 DATA 43,236,75, 144,72, IB 
5,213,120,537, £18, 37, 125, 137 
, IB, 190, 150,21B2 
740 DATA 190,7,102,13,171,14 
1 p 75, 13,219.43, 189,74,14,204 
, 27,96, 1555 

750 DATA 143,35,209,99,160,1 
75,94.88, 145,45, 16,59,240, 17 
5,554, 103,2067 

750 DATA 150.7, 124 , 16, 95, 145 
,26, 76,555, 553, 230,34, 113,15 
4,95,75. 1799 

770 DATA 68,226,545,190,151, 
S3, 149, 72, 130,551,204, 147, 16 
3,541, 15,205, 2510 
7B0 DATA 195,51,2,147,1,56,1 
48,154,61 ,553,91 ,22, 109. 140, 
511, 135, 1713 

790 DATA 196,184,179,4,105,1 

00, 154, 122, 85 , P49 , E4E , 35 , 205 

,E30, t6Gp IE, EE69 

900 DATA 105, 73, 17, 1E5.E16, 1 

00,204, 1 57 ,210, 242, 51 5 p 147,1 

95,94 .90,545,5424 

B10 DATA 119,75,503,94,78,53 

3, 151, 107, 120, 145, E51, 67, 500 

p 57, 93, 546,5515 

BE0 DATA 173,96,143,533,30,5 

00,57, 193,210, 153, 37,0,515, 1 



00 



AD 



BF 



CI 



EE 



:7i 



AC 



E5, 153,51,5057 

830 DATA 239,224,105,150,159 
,E32, 9, 69,556, 154, 94,85,101 , 
11B, 19B, 113,5533 
840 DATA 193,8,19,165,559,66 
,B7, 108, 103,55,34,5,55,501,5 
3,75, 1403 

650 DATA 180,174,131,173,3d, 
11,237, 74, 70,59, 165,54,20. 10 
5,55, 109, 1594 

860 DATA 3B,55,4 T 6B, 161 , 119, 
BB,20B,85p0Sp 161 , 106, 24B , IE, 
75, 35, 1589 

B70 DATA 3,541,5, 524,53, 1E5, 
86, 144,46, 54,80, 154 , 143, 13E, 
103 p 141, 1741 

HH:t L1ATA E5E, 3E, 56, 17 , 154,53 
0,151 p 150,55, 157,210, 245, 199 
, 147, 106,94,5349 
890 DATA 88,210,119,75,502,2 
, 51 ,535, 14K, 32, El 8,207, 45, 56 
,84, 145, 1944 
AS 900 DATA 55,157,1,59,134,50, 
40,9, 7, 535,67, 145, 113,63,506 
,47,1379 

310 DATA 175,17,49,155,259,5 
54, 100 , 140, 3, 198, 151 , 151, 129 
, 153,96, 7B,B059 
950 DATA 11B,90, 1BB,B45, 140, 
95, EE 1 ,53, 51 9, 164,59, 182,207 
,90, 0,833,2354 

930 DATA 5,179,35,137,164,15 
3 , 80, 171 , IBS, 155 , 155 , EE7 , 133 
,85, 194,9, 1991 

940 DATA 45,92,7,114,213,66, 
173,203.214,40, 165, S3, 78, 4. 2 
30 P B01, 1915 

950 DATA 55,151,5,150,50,54, 
511 p 70, 533, 55, 245, 37, 57, 164, 
210, 152, 1900 

960 DATA 157,139,47,166,77,8 
7, 234,514,509,9,551,203, 152, 
5,60, 93,2129 

970 DATA 130, 149, 1 IB. 237, B4, 
166, 144,4, 134,503, 191,502,45 
,252,69,69, 51B7 
990 DATA 56,144,105,195,500, 
83, 194, 155,206,51,96, 34, 101, 
109, 15,545, 1990 
090 DATA 96,131,35,14,38,193 
,61 , 147,50, 540,52, 185, 195,95 
,135,84, 1752 

1000 DATA 67, 186 , 16,6, 197, 50 
,243,B1 ,503, 177,49,74, 131, 19 
5,512,204,2053 

101(2? Dm A 150,28, 211, B0, 156 p 
133, £16, 152, 165, 68,200, 101 1 
48,53, 148, 10,5021 
1050 DATA 41,500,180,198,104 
,115, 99, 213, 7(2 ,7c? ,171, 196,98 
, 173, 140,94,5091 
1030 DATA 54, 105, 199, 55E, 12, 
19! ,46,90 k 75, 108 , BBS, 559, E 13 
P B3, 198, E4B,BS44 
1040 DATA 241,164,198,205,31 
,59,91 , 124,37, 132, E23, 43, IBB 
, 12,506,42, 1953 
1050 DATA 41,177,161,45,177, 
97.554, 190. 159, B5, 36, 4,105 p 6 
Bp 133, 137 p 1617 

1050 DATA 1,26,81,25,26,91,1 
4,136, 109 p 109,49, 104,33, 98, 6 
4, 73, 1040 

1070 DATA 79. 11, 19,2, 18B h 198 
,209, 165,530,80. 153,546,42, 1 
55, 195,213,5142 
10B0 DATA 40,211,515,98,551, 
56, 11 r 24BpS48, 75. 151, 541,5, 1 
81 ,55, 104,2203 
1080 DATA 59,165,138,6,8,203 
,0, 0,0,0,0, 0,0,0, 0,0,598 



3C 



44 



EC 



76 



25 



DG 



3D 



R0 



FC 



■22 



C0 



63 



FEJ 



96 



F2 



4E 



3B 



ED 



E9 



MOVING NCT 




PROGRAM : SPRITE 



Fl 

OA 

CI 

19 
37 

55 
1C 

AF 

B4 

E5 
C3 
HA 
A7 

5A 

EB 

ED 

CF 
04 
50 
41 

5D 

A7 

Fl 

15 

09 

F.V 

70 

6F 

60 
B7 

7E 
AD 



40 DATA5G, 170, 159,22, 154 
,51 ,90, 144,51 . 105,64, 148 



0 REM AS YOU READ THE ART ICL 
E REhOUE THE REUS ONE B 
V DNE IN THIS ORDER i 

1 REM 60 p 90, 100. HQ, 150,130, 
140, 150 

5 REM ********************* 

10 DATAO,0,0 

50 DATA 555,0,0,157,252,0,10 
6,555,0,42. 171 , 135, 45 , 171 , 24 
0,57 

30 DATA534, 188, 31 ,550, 175, 31 
H50. 175,27.534, 170 

164 
104 
, 0 , 85 

50 0ATA84,G, 95,0,0,0,0,0,0, 0 
,0,0,0,0,0.0,0.5,0 
50 FDRA-835 TO B95 : READS: POK 
EA, B ■ NEXT; PDKE53564, 0 
70 P0KE532BO,9:POKE53£8l ,8 
80 REM P0KE5041,13 
90 REtl P0KE532BB,6 

100 rem p0ke53259, peek c 53569 
}orce~i:j 

110 rem p0ke53250, 100:poke53 

251 , 100 

150 REM P0KE53576, PEEK C 53275 
>0RC5 n l^ 

130 HEM P0KE532B5 , 0 : PDKE535B 
5, 14 

140 REM 605UB17O 
150 REN BOSUD570 
1B0 END 

170 PRINT'TCLRl^FORA-OTDBSS 
: P0KES355O, A ; NEXT 
1B0 PR I NT fc, CDOWNB: LOCATION 53 
550 HAS REACHED 555" 
190 PR 1 NT " C DQUN ] NOUI IF THE N 
INTH BYTE IS SWITCHED DN" 
50D PRINT"USTWt5 F0KE532G4 , PR 
EKC53564)0Ri:2 rt 1J 11 ; FORA- 1 TD30 
00 s NEXT 

510 PDKE53264,PEEKC53254^DRC 
2* 1 ): PRINT "[DOWN] THE SPRITE 
DISAPPEARS'* 

220 FDRA-QT03000! ■ NEXT : FF INT " 
tDDWNIFBUT POKE 53550,0 BRIN6 
S IT BACK" 

E30 FDRA-OT03000; NEXT r PDKE 5 
3SS0 , 0 

240 PR I NT H AND IT CAN CDNTINU 

E ACROSS THE SCREEN " 

250 FORA-1T090; F0KE53250 . A; (SI 

EXT 

560 RETURN 

270 FDRB-OTO 1 OOO r P0KE53264 , O 
: P0KE53B5O, 0; FDRA-0TD5S5 ; POK 
E5325D , A i NEXT 

590 PDKE53250,0f P0KE53564,2: 
FDRA-1T090 r P0KE5325D r A : NEXTA 

E?90 RETURN 
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80-COL VIDEO 




10 REtt 
BO REM 



PROGRAM IQ RETRIEUE 



****** 



30 REfl **** CHAR-SET FJLE ERUH DISC 
40 REH ** AND REPLACE IN BO-COL SCREAM * 
50 REM ****** CC3 D. ANDERSON 13BB ****** 
6 © REM ****************** * ■ 

70 DATA A£, IF h BE, 00 H 05^,00 , DE a B07 
as DATA 10, FB, AD, 01 ,05,60, A3, 3E P 3BB 
90 DATA SDjOOpFFjflS, BB^B, BBpBB, 1034 
100 DATA DA, B L i, IS, AS ,50. E0.SBE 

1113 DATA 3D, A0 a EB 
150 DAT i=l ft0|O0,E0 
130 DATA D0, FB p E6 
140 DATA DO, F0 p B0 
150 DATA EC ,00,06 
1 BO DATA 50,A3 P 3E 
170 DATA A0, B0,B5 
IBS DATA A3,?0, £0 
190 DATA BO, 3D r AO 
E0O DATA 3B a A0,CH 
E10 DATA DE,C3,D0 
££0 FUR A-0 TO L4 
E30 
E40 
£50 
BE0 



A3, 03,50, 3D 
00 , A0 p 31 , DA 
DB, A5,DB,Ca 
Ae,lF p 9E,00 
10 P FB ? BD, 01 
BD, 00.FF, A9 
DA, B4 a JB, AE 
30 j A0 p E8, A3 
A0, 00 P B1, PA 
DO, FB p EB f DB 
00, F0 P 60 S 60 



A0,675 
CB.B1S 
D0, 1E33B 
DB, 1093 
D6,8BL 

00,99? 

IE, 1E1B 
00 , B55 
£0,040 
A5 P 14BS 
60, 1364 



FOR B-0 TD 7 
READ HC£ 

PUKE DEEC M A000 ,i > + CA*Er3+B > OECCnCS3 

cs-cs+oECcnc*) 



E70 : NEXT B 

£80 : READ CI: IF CTOCS THEN PRINT "DATA ERROR" ; END 

E30 : CS-0 

300 NEXT A 

320 BLDAD "CHAR- SET " 

330 BANK 0;SYS DEC £ " A04S " 3 : REM TRANSFER CONTENTS OF SB000-SU00O 
INTO 80-COL CHAR RAM 



4 
10 
E0 
30 
40 
50 
EO 

B5 



REM ***** CC3 D . ANDERSON 13BB 
FAST: GOSUB 2000 r BANK 0 - SYS DEC C "A00E" ] 
ALT- IBB; PRINTCHRSC 14 3 » 
'IT- ***************** ****Pt " 
US - " p [p[p[P[B]P| p ji it L P-[p|p[ pj^i p1? [g[p[g|PEil8| 

X-l : V-l 

PRINT ,a ^aU3E CURSOR KEYS, --STORE CHARACTER, E3C-SAUE AND QUIT 

1-SET, 2-CLEAR PIXEL 
PRINT"iIX-FLIF ABOUT X-AXIS, V-FLIP ABOUT Y-AXIS, 
R-REUERSE CHARACTER 



1E345E7B ■'' 

air r 



70 PR I NT 

B0 FRINTLEFTSCUS, 113 
90 PRINT I? 1M515M13JPPER 
I0O GOSUB 990 
HO PRINT "ijtea 
120 PRINT"J|11 
130 PRlNT"jei 
140 PR I NT "S3« 
150 FEINT"*!* 
150 PRINT" 
170 PRINT" 
180 PRINT H iP» 
ISO PRINT"** 
200 PRINT" H 1B34S67B 
BBS BD3UB 470 
££5 DO 

B30 : EETKEY A3 
£40 : IF CAS-"tr AND 



"jEli_OUER CASE 
r:flb>:/5RAPHIC5 



SET " 
BET^Dl!" 



33" 



x<e? or 



CAS- "11" AND X>13 OR CAS-"!! 11 AND Y<B> 
OR <AS-"^ AND Y>13 OR AE-"9" DR THEN BEGIN 

•'ffilflST+LEFTSCHE, X J+LEFTS CUE, Y3 : 



250 
EG0 

a?0 

£90 
BB1 
2G2 



PRINT 



30O 



IF CHCX, Y}-0 THEN PRINT 
BEND 

IF A3- "IT AND X<8 THEN X-X+l 
IF AE- ,p X" THEN GOSUB 1090 
IF AS-"Y M THEN GOSUB 1170 
IF A5-"R" THEN BQSUB 1EG0 
IF i=i5- "H" AND X>1 THEN X-X-l 
IF rt£-"*T AND Y < B THEN Y-Y+l 



ELSE PRINT ■' 



GOSUB 470 



GOSUB 
GOSUB 



470 
470 
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► 



310 
330 
340 

350 

360 
37© 
300 
390 
400 
410 
4£0 
430 
440 
450 
455 
4G0 
47E 
460 
430 
500 
510 
S£0 
530 
540 
550 
S60 
570 

see 

530 
£00 
610 
5P0 
B30 
535 
E40 
65® 
560 
£70 
6B0 
590 



730 



710 
7£0 
730 
740 
750 



760 



770 
760 
750 
000 

ei0 

830 
640 
B50 
OB0 
B7B 
SB0 
BB0 

B00 
510 
32® 
930 
340 

950 
960 
570 



THEN PRINT "MA 1":jELBE PRINT"S 



CHAR RAM 
79, 10 

CASE/GRAPHICS, 



OR LOWER CASE CHARACTER SET?" 



IF f\*- u U" AND Y> 1 THEN Y-Y-lsGOSUB 470 
j IF THEN BOSUB B00 

IF AS- H 1" THEN CHCX, Y)-l s PRINT "SIEl"[»|"+LEFTSC HS, X?* 

LEFTS(y* l ¥1 ; "M^f | 
i IF AI- I3 £" THEN CHCX h Y>-0: FRJNT ,J fi!fll£l£] l, +LEFT5CHS 1 + 

LEFTS t^$, ; 1, ^ M : 
: IF A$-"3" THEN X- 1 : Y- 1 ; 470 
- IF M- H a M THEN BEGIN 
: FDR Y-l TC B 

: FDR X-i TO 8 

; CHCX,Y>-0 
i NEXT X 

; NEXT Y 

; X-l ; Y-l :GC5UB 500 

: BEND 

LOOP UNTIL A£-CHFSta73 

B5A0E JP CHPlR-SET p %B0 n F l i505B TO F53^4fl : PRINT YE . . . 13 ■ END 
REM MDUE CURSOR 

: PRINT "aasW'+LEFTJSCHS^S+LEFTSCUS^); 
: IF C:HCX p Y3-0 THEN PRINT ELBE PRINT 

RETURN. 

REM PRINT BUT CHAR ONTO GRID 

feu nt H i 

FOR Y-l TO 8 
FOR X-l TO S 

IF CHCX, YJ-1 
NEXT X 

FRINTCHHSC 133 j 
NEXT Y 
: X-l: Y-l :GOSUH 
RETURN 

REM STORE INTO 
: WINDOW 15,3 
: PRINT"UFPEK 
: PRINT"CU/L) 
00 

GETKEY ftS 
s LOOP UNTIL CAS-"U ,J OR AS-"L"D 
i IF AS- n LT THEN ALT-0 r ELSE ALT* 1EB 

: PRINT "USE LEFT & RIGHT ARROW KEYS TO SELECT CHAR" 
: PRINT 

POKE DEC C hl R07F " > , I NT C 580/256 ') ; POKE DEC C "ABBS" 3 , 

f560 AND B55);P0KE OEC( M A13 BA H ) ,CN; SYS DECC "ft077" } 
; REM POKE CHAR INTO 80-COL SCREEN 
: POKE DECC "A07F " ) , INK CS80+DECC "800"} : POKE DECC rt A09S") 
C(5B0 + DECC "80 0"J > AND B55)iP0KE DEC C " A0B A 31 J w 1 5 + ALT : 
SYS DECC "A077" 3 : PRINT CN: REH £ COLOUR 
DO 

BETKEY AS 

IF AI-"|J' fiND CNC5S5 THEN CN-CN+1 
[F AE-"|| ia AND CN>0 THEN CN-CN-1 
POKE DECC "A07F " } , INTC5B0/B5S!) j POKE DECC " A0B5" ) , 
CBB0 AND ESS> : POKE DEC C " A0OA tt } t CN : SYS DEC C "A077 " J ; 
REH POKE CHAR INTO BO-COL SCREEN 
! POKE DECC "A07F"? , INK (SBS^DECC "B0Q ,j n/eSB3 ; 

FOKE DECC "POBS"] , CC5B0+DECC " 600" 3 5 AND S5S> s 
FOKE DECC "ABBA "3 , 15+ALTjSYS DEC C ''A077 " J : PR I NT 
s LOOP UNTIL A£-CHRSC13^ 

s GosuE aia 

: FRINT rl ^3K"»: GDSUB 500 
RETURN 
REM STORE 
NO-0 

FDR Y-l TO 3 

FOR X-l TO B 

IF CHCX,Y3-1 THEN NO-ND+ETC7-CX-13 3 
NEXT X 

IF ALT-12B THEN BEGIN 

PO-DECC ,, '3000 ,J >+CN+16+C Y-l> 
POKE DECC"A07F M 3, INTCPO/256) 
<F0 AND ESS}: POKE DEC C " A0BA " 3 . NO 
POKE DECC "CO0O" J+CN*1B+C Y-l>. 
BEND 

IF ALT-0 THEN BEGIN 

FD-DECC "2000 "3+CN*lB+CY-li 
POKE DECC"A07F"3 „ INTCFD/^56 3 : POKE 
CPO AND S553:P0KE DECC" A0BA " 3 a NG : SYS 
POKE DECC "B000")+CN*1G+C Y-l >, NO: NO-0 
BEND 
NEXT Y 



ADVENTURE KIT 



POKE DECC *'A0B5 " 3 , 
SYS DEC< "A077"? ;NO-0 
NO; ND-0 



DEC C ,? A083"3 B 

DEC C "A 077 " J 





PROGRAM ; WTNDGW,BAS 



ND-0 



M 
92 
IF 
05 



82 



OF 
DA 

99 



31 



L7 



B9 



FA 



32 



EF 



ED 



C7 



D8 



55 



FS 



71 



06 



B5 



9B 



7B 



4F 



10 E 2 EM ****** *********** 



20 REM* ADVLK'l U]-!L KIT 5 * 
30 REM* WINDOW HANDLER * 
4 0 REM.* ****************** 
2000 FQRL-0TQ37;CX-0;FORD=QT 
015 : FLEADA : CX-CX + R ; P0KE499 20 + 
L* 16+D r A : WEXTD 

2 010 READ A s I FA< >CXTHENPRI NT" 
ERROR IN LINE" ; 2040+ (L* 10} : S 



20 2 0 NEXTL j END 

2040 DATA76 ,96 ,195, O>0, 0,0,0 

,0,0,0,0,0,0,0,251,619 

2050 DATA72, 74, 110,74*64, 251 

, 64, 74,6 8 , 110,64 P 123,89,74,7 

8.239,1628 

2060 DATAS4, 75, 233,74, 67, 23a 
,64,75, 233, 218,64,239,64.74, 
105, 218p 2104 

2070 DATA64. 238 , 64, 106 , 105 , 2 
23,107,0,75 ,2 39 ,249, 222 r 75 r 2 
38,69,95,2169 

20BQ DATA 15 .138, 0.63.0, 10, 36 
. 10,0 r 174,0, 10,36, 10,0, 175,6 
77 

2090 DAT AO , 10 . 3.69 r 26 , 0 , 190 ,3 
6, 10. .59, 155 .0,62, 38, 10, 15, 15 
5,935 

2100 DATA32 .77, 197, 141 ,9, 195 
, 32/77, 197, 141,5 , 195, 32,77, 1 
97, 141 ,1745 

2110 DATA6 , 195 , 32 , 77, 197. 141 
P 7, 195 P 32 .77, 197, 141 ,8,195, 1 
73,9, 1682 

2120 DATA 195 , 201 , 1 . 208,3, 76 , 
67. 196 .201 .2, 209,3,76, 195, 19 
6, 201 ,2029 

2130 DATA3. 240,30.201,5,240, 
15 ,32,77, 197, 141, 10, 195,32 ,7 
7, 197,1692 

2140 DATA 141 ,12, 195, 76, 177, 1 
95, 169, 32, 141,10, 195, 173, 134 
,2, 141 , 12 . 1805 

2150 DATA 195 P 173,5. 195. 141 .3 
, 195,173,6, 195 .141 .4, 195,32, 
11, 196, I860 

2160 DATA169,0, 141, 11 , 195, 16 
0,0, 173,9,195,201,3,240, 13, 1 
73 , 10, 1693 

2170 DATA 195 , 145 , 251 , 173 , 12 , 

195 , 145, 253,76, 225, 195 , 177,2 

51,73. 12B, 145,2639 

2180 DATA251, 200,204,7. 195 ,2 

08,224,32, 246,195, 239, 11, 195 

, 173, 11, 195,2585 

2190 DATA205,8, 195, 208,208, 9 

6,24, 165, 251, 105,40, 133, 251, 

133, 253, 155,2440 

2200 DATA252, 105,0,133, 252,2 

4, 105, 212, 133,254,96, 16 9 ,0, 1 

33, 251,169 ,2289 

2210 DATA4, 133,252, 173.4. 195 

,240, 21 , 24, 165,251, 105 ,40, 13 

3. 251. 165 ,2156 

2220 DATA 25 2 . 105 , 0 , 133, 25 2 , 2 
06,4, 195. 173,4, 195 , 209 , 235 P 2 
4,165,251 ,2402 
2230 DATA109 ,3. 195, 133. 25! . J 
33,253,165,252, 105,0, 133, 252 
,24. 105,212,2325 
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ADVENTURE KIT (Cnnt.) 

83 2240 254,96 ,159, 0, 14 

1, 11, 195, 206.8, 195 P 238, 6, 195 

, 173 r G, 2026 
m 2250 DATA195 . 141,4, 195, 173 r 5 

, 195,141,3,195,32,11, 196, 160 

,0,177, 

FO 226 0 DATft25 1,153. 14,195, 177, 

253, 153,55, 195. 200,204,7, 195 

,208,240,206, 2706 
B5 2270 DATA6, 195, 173,6,195, 141 

,4, 195, 173,5, 195,141,3,195.3 

2,11,1670 

90 2280 J>ATA196,160,0,1B5 P 14,19 

5, 145, 251. 105,55, 195, 145,253 

,200,204,7,2390 
6 A 2290 DATA195, 208,240,238, 11, 

195, 173, 11,195,205 r B, 195 ,240 

,6, 238,6, 2364 
D9 2300 PATA195, 76 ,75,196, 238,6 

,195, 173,6. 195, 141 ,4, 195, 173 

,5, 195 ,2068 
3E 2310 DATA 141 ,3, 195,32, 11 , 196 

h leO r Q H 169,32, 145 ,251, 200,20 

4,7, 195, 1941 
DO 2320 DATA20a,24e,96,169,0.14 

1, 11 ,195,206,8, 195 ,24, 173,6, 

195 , 109 1984 
BD 2330 DATAe,195,141,6,195,206 

,6,195, 173,6,195. 141,4,195,1 

73, 5 , 1844 

7B 2340 D&TA19S , 141 , 3 . 195 , 32 , 11 

,196,160,0,177,251,153,14,19 

5,177, 253 p 2L53 
B4 2350 DATA153,55, 195 , 200, 204, 

7 , 195 , 208 . 240, 238,6. 195 , 173 . 

6, 195, 141,2411 
A8 2360 DATA4, 195, 173,5, 195. 141 

,3, 195,32,11, 196. 160,0, 185. 1 

4, 195, 1704 

51 2370 DATA145, 251, 185,55. 195, 
145 . 253 , 200 , 204 . 7 , 1 95 , 208 , 24 
0, 238, 11,195,2727 

09 2380 DATA 173 , 11 , 195 , 205 , 8 „ 19 

5,240,6,206,6, 195,76 ,213, 196 
,206,6,2137 
79 2390 DAT&195, 173,6, 195, 141,4 

,195,173.5,195,141,3,195,32, 
11 . 196,1860 



SO-COL VIDEO (Conk) 

BB0 RETURN 

330 REM PRINT CHAR SETS 
1000 : 
1010 : 



FDR A-0 TD BSB 

POKE DECC H A07F ,p } p I NT C C 1200+A:" /£3G 3 ; POKE DEC £ M fl0B5 ,J J 
CC1200+AP AND BBS 5: POKE DEC C " mBft Ph 3 ,A : SYS DEC C "A07? n 3 
POKE DECC "A07F M 5 H 1NTC (3B4B+AJ/25BD : POKE DEC C "A0B3 "> 3 
ttggmn PND ESS) : POKE KCC SYS DECC^-) 

FDR A-0 JO £55 

POKE DECC "A07F") , 1 NIC C 1EB0 + G ) /E5E.) : POKE DEC C ?l A08E u 2 
CC1660 + A) AND 5555: POKE DECC fir SYS DECC "A077" 5 
POKE DECC"A07F ,, D , INTC t 37EB+A > /E5G 1 : POKE DEC( "0099") , 
(C37B9+A) E55 3:F0KE DECC "ABBA"} „ IS r SYS DECC JS A077" ) 

NEXT 
1090 RETURN 
1090 REH X-FLIP 



10£0 

1040 
1050 

1070 



1100 

1110 

itet 

1130 
1140 
1150 
11S5 



FDR Y-l TD 4 
FDR K-l TD S 
ft-CHCX.Yi 

CHCX, Yi-CHCX, □-Y3 : CHCX^-Y>-A 
NEXT X 
NEXT Y 
□ DSLTB b30 



1160 RETURN 
1170 REN y-FLIP 



ilea 

1190 

IE 00 

1EE0 
1230 
1£40 



FOR X-l TO 4 
FDR ¥-1 TO B 
G-CHtX, 

CH<X l VJ-CHCS-X, Y> -CHCS-X, Y3-A 
NEXT V 

NEXT X 

GOSUB 500 



1350 RETURN 
1E60 REN REUERSE 



1^70 
1B80 
1B90 
1300 
1310 
13E0 



FOR X-l TO 9 
FOR Y-l IP S 

IF CKCX.Y3-1 THEN CHCX p V J-B ■ ELSE CH(X YD-1 
NEXT V 
NEXT X 
GOSUB 500 
1330 RETURN 

^000 REn ******* MACHINE CODE *********** 

B010 DATA A£, IF, BE, 00 ,06^0,00,06, 307 
£0£0 DATA 10 p FB,flI], 01 ,06 , G0,A3,3E, BB2 
3030 DATA BD, 00 p FF S A3 , 00 p A0, BE h B5 , 1034 
£040 DATA 1^84, DB, A£, IB, A3,20 p S0 s 3e£! 
£050 DATA 3D. A0 3 EB, A3, 00,50,30, A0, B75 
£060 DATA A0,00,30,00, Al^ a^DA, CB K 315 
5070 DATA D0, FB,EG, DB, A5,OB, C3 ? D0, 163B 
3030 DATA D0 r F0.S0 t AP fc IF n HE ,00,06, 1033 
£090 DAT ft BC S 00,D6, 10, FB, 90,01 ,D6,9B1 
B100 DATA 60, AB,3E,BD, 00 , FF t A3 , 00 , 89£ 
2110 DATA A0 P B0 S 85 , DA, 04 f DB, A£, IE , 1B1B 
£120 DATA A 3 , P0 , B 0 , 3D ,A0 F ES,A3, 0 0 F E355 
B130 DATA ^0, 3D, A0,A0 p 00 s Bl f DA 1 B0,e40 
3140 DATA 3B P A0 P CO, D0.FS, E6,DB, AS, 1489 
3150 DATA OB,C3 F D0,O0, F0.60,60, A3, 1437 
3160 DATA 3E, 90,00, FF,AB P 12^3,00,607 
£170 DATA B0, 30, A0 P E8 J A3 P 00.B0, 3D,747 
B1B0 DATA A0 , A3 ( 00 , £0 , 3B , AS , Ag , 1 £ h 760 

5190 DATA 30,30^0^0.60,90,30.60,733 
£300 FDR A-0 TD 16 



B3ia 

3330 
BB40 
3350 
BB90 

3370 



FDR 3-0 TD 7 

READ MCS 

POKE DECC - A000" 3 + C A*B >+B p DEC CHCS 5 
CS-C3+DECf hCS> 
NEXT B 

READ CTrJF CTOCS THEN PRINT "DATA ERROR" : END 
C3-0 



rf E B 0 NEXT A 
RETURN 
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► 



BYTING INTO 65 JO 



TO BE 

7S0 
BOO 
f*20 

840 

070 

BUO 

B90 

900 

910 

920 

930 

950 

960 

970 

9*30 

990 

1-000 

1 0 £ O 

102O 

1030 

1040 

1O50 

1070 

1 080 

1090 

1100 

1110 

1120 

1130 



IN9Eft"T ED IM TO MAIM ROUTINE 
pSEE, IF BEG- OF NEXT LINE 
STA 
LDA 

{ OA 
STA 

LDX 



CGHf J ARr- 



5 IF YES 



COMPARE 1 



C*WARE2 



I 

cnp 

LDA 

CMP 
BME 
CALL 

JSR 
J MP 

c:lc 

LDA 
ADC 
STA 
BCC 

. im 



§<tG64 
<LIMESTART 
#>1064 
>LINE5TART 

<L I RESTART 
CUMPrtRF I 
>SCREEMMEM 
>L tNE^TART 
COMPARE 1 

WORDWRAF' ROUTINE 

WORDWRAP 
CONTINUE 



< LI NEST ART 
-B40 

< li nest art 
compare 7: 
>l inhstart 



COMPARE 



nD-rHa^M^f- RF COVER 
5 CONTINUE PkS NORMAL 



LETTER AND 



C LiN I llll.it: LS)A T^MPBTDRE 



PRK-MAHF; 
f- 1 LEr'NAMF : 



FiVT ' TYPEWRITER 
UJMRSiWRAP RCKJT. 



10 




ORG 


SO J 00 


20 








30 


TEXT SAVE 


BQU 


*A6 


40 


3 CRMS AVE 


EOU 


73 


50 


CULRSAVE 


EQU 


75 


60 


■ 

j 






70 


\ IF CURRENT LETTER IB A 


90 


;WAU FOR 


MEX T KEYPRESS 


too 


LDA 


T£NP81"DRE 


1 10 




CMP 


#32 


120 




BME 


START 


140 


OETKEV 


JRR 


RET TN 


150 




BEQ 


betpcey 


170 




STA 


TCtlPFTDRE 






RTS 




23Q 


1 SflVF CURRENT 


TfiXTFlL.E , 


^40 


| AND COLOUR SCREEN POSIT 


2&Q 


STftRT 


LDA 


:textfile 


270 




STA 


<TEX'reA^t-: 


^Su 




.1 DA 


>TE)UFIl_E 


290 




STA 


>textsave 


310 




LDA 


< KCREENMFM 


320 




STA 


<SCRNSAVE 


33u 




LDA 


>SCREENHEI1 


340 




STA 


>SCRNSAVE 


3^0 




LDA 


< SCREEN COL 


370 




STA 


<r:na .RSfWE 


3B0 




LDA 


> SCREEN COL 


390 




STA 


^COLRSAVE 


410 


;BD BACK 


IN IT 


IXTFILE UNT 


420 


i IS FOUND 






A AO 




Lbx 




450 




LDV 


ttO 


460 


GCfcBACK 


LDA 


< If EXT SA VE 


470 




BNE 


MOHIliM 


480 




DEC 


>TEXTSAVE 


490 


NQHIfiH 


OPi: 





SPACE, 
AND EXIT 



sc;.:ffn 



SPACE 



ADVENTURE KIT (CONT,) 



D4 2400 DATA16Q, 0,169, 32, 145, 25 

I, 200.204,7, 195. 208,246,96 r 3 

2,253, 174 P 2374 
2D 2410 DATA32, 138,173,32,247, 1 

83, 165.20,164, 21,96 ,15,98,96 

,98,98, 1678 



PROGRAM : IRQ, BAG 



AF 
92 
IB 
05 
3F 



82 



OF 
22 



EA 



57 



4B 



E3 



BO 



IB 



DD 



OB 



60 



4D 



62 



99 



31 



1 0 REM* ****************** 

20 FEM* ADV-EMTURE KIT 5 * 

30 REM* EVENT DRIVER * 

40 REM********* ******* 

2000 FORL-0TO13:CX-0:FORD-0T 

015;READAiCX- CX+A s P 0KE5 06 88+ 

L*16+D,A:ttEXTD 

2010 RE ADA : IFA< >CXTHENPRI NT° 

ERROR IN LINE 1 ' ; 2040+ CL* 10) :S 

TOP 

2030 NEXTL:END 
2040 DATA76, 29, 198,76,67,196 
r 76, 173, 19 8.76,19 9. 19 8,0, 143 
, 143, 143,1992 

2050 DATA143, 154,154, 165, 165 
,198, 198, 19B, 198 r 198 r 198. 198 

120. 169.80,2734 
2060 DATA141.20,3. 169, 198, 14 
1,21 ,3, 88, 169,0, 141, 12, 198,1 
60,0, 1464 

207D DATA169,Q, 153,0, 199, 153 
,0, 199,169,1, 153, 16,199, 200, 
192,8,1819 

2060 BATA20S, 238, 96 , 120 r 169 , 
49, 141,20, 3, 169,234,141, 21,3 
,88,96, 1796 

2090 DATA238,12, 198, 173, 12,1 
98, 201 r 60, 208, 50 r 169,0, 141, 1 
2 r 196, 162,2032 

2100 DATAO, 254,0, 199 ,232, 224 
, 8 r 203,248. 162 r 0, 189, 8 r 199 .3 
40, 23,2194 

2110 DATA 189 , 16 , 199 . 221 ,0, 19 
9 r 203,15.169,21,198, 141,63,3 
.169, 13, 1864 

2120 DATA196. 141 ,62,3,108,62 
, 3,23 2,224,8,208,223,76,49,2 
34, 254, 2065 

2130 DATA24, 199,169,0,157,0, 
199,76, 133, 198,222,24, 199, 16 
9,0,157,1928 

2140 DATAO , 199 , 76 , 135 , 190 , 16 
9,0.157,24,199,76, 135, 198, 32 
,208,190,2004 

2150 DATA72,32,208,198, 170, 1 
04, 168, 136, 153, 16. 199, 169,0, 
153,0,199, 1979 

2160 DATA169, 1,153,8, 199,96, 
32 . 2DB r 198. 168. 169,0,153,8.1 
99,96. 1857 

2170 DATA32, 253, 174,3 2, 138, 1 
73-32,247. 183, 165 ,^20,96, 251 , 
73,126, 145, 2142 
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BYTINC INTO 6510 (CO NT.) 



MAY I INTERRUPT 



500 


I 

3 














520 




hJCIH Till M 

l .Tl r. 1. 1 1 P .L 




KSO 


nrr 






540 


MCHilGHl J5P-C 


< BCRNSAVE 






■ 








i da 


<t:ri| Rf5AVE 




570 




N0HIGH2 


q 1 
3 1 




PRC 


^CCil.F^AVE 




4 - F \ 9 


NLIHK3M2 DEC 


<CGLRSAVR 




' i l . ' \ r 


i 
I 




cU 


^. t Cl 


1 Dl-, 


C rEXTQAVE) | V 






DIP 


ft 32 


T 1 




hi: (a 


£l^::f=roUN 






I NX 




nn 


of>^ P 




GOBACK 


U/ 




n 

;GC1 FUttWAFUl TO BEG. tlF WCiRD 




O .T 


S 




DU 




^PACEF-pLlM INC 


TEXTSAy^ 


"DO 

an 


7 \ n 




N0HIGH3 




f i. 1 


INC 


>TEXTSAVE 






; 




n j 




N0HIGH3 IMC 


<scrmbave: 






BNF 


NCMIGim 




"7 ATI 


INC 


>SCRMSAVE 




/ / *j 


■ 




flc 


7 fin 


N0HIBH4 INC 


<C0LR€AVE 






SNE 


l-lLJ'/ir L ; imi-" 






INC 


>COLRSAVE 


CIS 












;MOVE LETTERS 


TO l-if. W POSIT ION AMD 






;PA!> EMD Of- OLD 1.1 ME WITH SPACES 


n 

BD 


n /i o 










MOVE LOOP Lt)A 


(TEXT^AVE) , V 






i rt 


<TEXTFILES ,V 


55 


rj 7 ri 








.. •. . . i 


L DA 


(ECRNSA^) ,Y 




C j 7 


BTA 


C^^REENMEM) ,V 


- n i j 
E4 


p \.t\J 


LDA 






y j ". i 


STA 


(SCREEN COL) ,v 




girt 


■ 




■ — — i 
57 


*3 3 ft 




#32 




J ■T'^.l 


STA 


(TEXT§AVS) ,Y 






STA 


(SCRNGAVE) ,Y 


EA 




LDA 


^6 






STA 


CC1DLRSAVE) T Y 




1 1 ■ 


1 




33 


990 


I MY 






1 OOO 


■ 












CA 


1020 


BME 


WOVEL0(?P 






5 






J 040 


jUt'DATF TEXTFILE, SCREEN AND 


do 


i 0 SO 


? COLOUR SCREEN 


POSITIONS 




IQ&O 


■ 






1 07O 


TYA 






1 ooo 








1 090 


ADC 


< TEXTFILE 






3TA 


<TExrriLE 


OH 


1 1 1 Ci 

A JL A V* 


BCC 


NOt II CHS 






INC 


>t^>;tfii.e 










DD 


1 1 AO 


MOHIGH55 TVA 






i 150 


il r 






11 AO 


ADC 


<SCRE^NMEM 


7 A 


11/ U 


RTA 


<SCREEM1EM 




t 1 


B1 i 


mom i mi,-. 




1 t '3 ("1- 

1200 


TMC 

■ 


>SCREENt1EM 


nq 


IT10 


N0HIGH6 TYA 






1220 


CLC 




OF 


1230 




C9CREENC0L 




I24o 


STA 


< SCREENtOL 




1230 


BCC 


EXIT 


il 


J 270 


INC 


^SCREEHCOL, 




1200 


;EXIT IhAI :l: TO 


MAIN ROUTINE 


□3 


1290 








1 30'.:i 


EXIT RTS 








10 REN 

BO FDKE53SG0, 0:P0KE53Bei t 0:P 
R I NT " CC.1.P, p YELLDW , DOWN J LOAD I N 

G PLEASE UAIT 

30 PRlNT"t DOWNS] AFTER" RUNNIW 
3 THE SCREEN WILL DISPLAY" 
40 PHINT"CDDUN3I¥UBBISH AND T 
H^N THE OEflD WILL START," 
SO HL-57S; LN-10G;SA-409GO 
GO FDR L-C TO BL ; CX-0: FDR D- 
□ TO 15: READ AzCX-CX+A: POKE 
5A+L-16+D, 

70 FDKE 53EB0 a A : NEXTD 
SO READ A; IF A><CX THENPRINT 
"ERROR IN LIME"; LM+CL*103 : ST 
OP 

30 NEXT L 

100 DATA 162,0,189,67,8,157, 
0 , 1 a ^3E , ,161,205. £4S , I BE , 
13, 183,2016 

110 DATA 5^,8,149,234,202,1 
E , B4G | LEO, 1 SB . 1 t 133 ,337, 150, 
0 P 132, 1,2029 

120 DATA 75,0,1.177,244,145, 

P3B , £30 , 23B , BOB . B , 230 p 239 , 23 

0,244,20a,£710 

130 DATA 2,230,245, 155 .233, 1 

S7,243 r 144 1 ^34pB0B,E l 1G5 1 EBB 

, 197,24E P 144, £939 

140 DATA 226,177,242,145,240 

, 155,240, 1B5 3 240, 201 ,255,205 

, P, 190, 241 , 135, 3176 

150 DATA 242,165,242,201,255 

,208,2, 153,243,165.243,201, 8 

, 176,225, 165,2940 

160 DATA 240,24,105,2,133,24 

0,205, 2,230, 237, iS0,0, 177,24 

O, 197,236,2431 

170 DATA 240,39,235.0,4,145, 

23*1 , 230 , 234 , 209, 2 , 230 , 235 , 23 

0, 240, 20G, 2717 

ISO DATA 2,230,241,165,241,1 
87,247, 144,225,206.6, 169,240 
, 197,245, 144,2633 
ISO DATA 217,165,237,133,1,5 
6,76,32,8, 160,2, 177,240, 170, 
135, 177,2013 

200 DATA 240,136,145,234,72, 
230,234,209, 2,230 ,235, 104,20 
2,203,243, 155.2999 
210 DATA 240,24,105,3.133,24 
O. 144, 178,230,241 , 155,0,240, 
172, 1,9,2129 

220 DATA 54 a 0, 1.9,99, 104,71, 
43, 23E J 9, 88, 104,22,6, 135,7, 1 
057 

230 DATA 158,50,45,56,46,58, 
143, 34,54,20,4.82,85,64,34,5 
4, 1042 

240 DATA 0, 11, 152,0. 199,, 115, 
8 , 157 ,0,1,232, 224 ,147, 206 , 24 
5, lG2 fc 1B51 

250 DATA 0,163,10,9,157,0,2, 
232,224,84,208, 245, 168,82, 13 
3,252, 1976 

250 DATA 159,3,133,253,173,6 
,9, 133,250, 173, 7,9, 133,251, 1 
73, B. 1883 

270 DATA 9,133,249,173,3,3,1 
33,24S 3 165,246, 55,225, 250 , 13 
3,254, 155,2463 
280 DATA 243,225,251,133,255 
, 165, 254, 24, 105, Gl ,133,254, 1 
55,255, 105,3, £841 
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37 290 DATA 133,255,76,0,1,120, 
165, 1 p 133,247, 158 , 0 , 133 , 1 16 
O t D f 1594 

FB 300 DATA 177,250,145,252,230 

h 250 , BOB , 2 , 230 ,351, 230 p £52 , £ 

08,2,230,253,3170 
E3 310 DATA 165,251,197,249,144 

,234,208,6,165,250, 197,243, 1 

44,226, 1S2, 4, 2BSO 
D7 320 DATA 1 39 , 0 , 2 p 24 , 125 , .2 , 2 , 

133, 2S0, IBS, 1,2, 125,3,2,133, 

1102 

40 330 DATA 251,165,250,55,233, 

1 , 133 r 250, 165,251 ,233,0, 133, 

251 , 183,2, 2553 
03 340 DATA 2 p 133 3 252 , 189 , 3 , 2 , 1 

33,253, 160, 0, 177, 254. 145,250 

, 155,254,2372 
Al 350 DATA 56,233,1,133,254,16 

5 p 255, 233,0, 1 33 , 255 p 155 , 25Q , 

5E ,233, I , E-23 
OS 350 DATA 133,250,165.251,233 

,0, 133,251, 165,252,55,233,1, 

133,252, 165,2673 
FF 370 DATA 253,233,0,133,253,5 

,252,208,203, 135,56,233,4, 17 

0. 15, 160,2323 
5F 360 DATA 155,247,133,1,93,76 

, 0,96,20, 9, 86, 104, 1 ,6,217,83 

. 1352 

30 390 DATA 0,192,117,6,0,0,54, 
32, 255,54,32, 30.52,57.55,56, 
1011 

27 400 DATA 54.57,4,55,56,54,57 
,4,65,56,57,58, 54.32, 30,52,6 
25 

73 410 DATA 57,65,56,54,57,4,65 
,55,57,58,54,32, 17, 142, 143,5 
4,971 

EB 420 DATA 32, 16, 142, 143, 54.32 
, 34, 39 P 2 P 2, 3, 1,2,2,33,54,647 

3D 430 DATA 32,55,53,54,61,53,5 
2, 54.61 , 4,53, 52,54,61 ,4,53, 7 
75 

AF 440 DATA 52,61,55,60,54,32,4 
4,20,21, 22,23, 24, 25,20 p 21, 22 
, 550 

25 450 DATA 23, 24 , 25, 54 , 32, 32 p B 
3,64,61 , 53,52,54,61 ,4.53,52, 
707 

E3 460 DATA 51,55,60,54,32,16,1 

4C, 141 ,54,32, IE, 140 t 141,54, 3 

2, 34, 1055 
AC 470 DATA 40,41,7,6,6,7,38,15 

,54,32,31, 142, 143 , 54 , 32 , 21 , 7 

25 

92 4B0 DATA 53,64,61,61,53,52,5 
4,61 ,4,53, 52,54, 51,4,53,52,6 
02 

2D 490 DATA 61,51,53,60,54,32,9 
, 142,143,54,32, 10, 142, 143,54 
, 32, 1063 

BC 500 DATA 21 , IE, 17, IS, 15,32,3 
2, IE. 17, IB, 19, 54,32, 32,63,64 
.470 

5B 510 DATA 61,61,53,52.54,61.4 
,53.52, Gl ,61 , 59,60, 54,32, 15, 
793 

10 520 DATA 102 , 103, 54 p 32, 16 , 10 
2 , 1 03 , 54 . 32 , 34 , 42 , 43 , 44 , S4 , 3 
2,3,850 

6C 530 DATA 42,43,44,54,32,30,1 
40, 141 ,54 n 32,20,63,54,54,61, 
3.H77 

OD 540 DATA 53,52, 54,51 ,4, 53 <52 
. 54, 61 , 4, 53 , 52, 54 , SI , 3 ,59 , 73 
0 

IE 550 DATA 50 , 54 , 32 , 6 , 1 40 , 141 . 
54, 32, 10, 140, 141,54,32,4,39, 
2,343 



HA 550 DATA 2, 3 , 1 , 54 , 2, 4 , 3, 1 , S4 

,2,4,3,1,12,13,14,173 
47 570 DATA 15,3,1,12,13,14,15, 

3 P 1,2, 2 r B3,54, 32 p 26, 63, 345 
3E 5B0 DATA 64,54,81,3,53,52,54 

, 51 , 4 , 53 , 52 , 54 , 61 , 3 , 59 , 60 , 74 

B 

02 550 DATA 54,32,14,100,101,54 

,32, 16,100, 101 ,54,32, 16, 142 , 

143,54, 1045 
54 500 DATA 32,4,39,2,2,3,1.54, 

2,4, 3,1,2,45,15,54,257 
78 610 DATA 32,4,40,15,54,32,31 

, 102,103,32, 32,20,21 ,22,23, 2 

4,551 

99 520 DATA 25,54,32,12,52,54,6 
1 .4,53, 52,54,61 ,4,53,52,54,6 

77 

BE 530 DATA 61,4,53,52,54,61,4, 
53,54 , 32,8 p 102, 103,54,32, 10, 

737 

IB G40 DATA 102,103,54,32,4,40, 

41,7,8,5,54,7,4,8,8, 54 ,530 
35 E50 DATA 7,4,9,5,54,7,4,8,6, 

54,7,4,8,5,7,68, 278 
21 550 DATA 15 , 32 , 32 , 20 , 21 , 22 , £? 

3,24,25,20,21,22,23,24,25,54 

.407 

IF 670 DATA 32,12,52,54,61,4,53 
, 52,54,61 ,4,53,52,54,61 ,4,55 
3 

5C 5B0 DATA 53,54,32,14,100,101 

,54,32, 16, 100, 101,54, 32,16, 1 

40, 141 . 1040 
46 630 DATA 54,32,4,40,41,7,8,5 

,54, 7, 4, 8, 6, 7,7,46, 331 
9A 700 DATA 54,32,4,40,19,54,32 

,31 , 100, 101 , 54,32, 3, IB, 17 , IB 

.507 

56 710 DATA 13,54,32,13,62,54,5 
O , 4 , B3 p 62 f 54 , 50 , 4 , B3 , B2 , 54 , 9 
00 

BF 720 DATA 50,4,63,82,54,50,4, 
83, 54,32,6, 100, 101 ,54,32, 10, 
901 

EB 730 DATA 100,101,54,32,4,42, 
43,44,54,32,27,42,43,44,32.3 
2, 726 

OH 740 DATA 16,17,18,15,32,32,1 
6, 17, 18,18,54,32, 10,52,57, 55 
,464 

57 750 DATA 62,54,50,4,93,62,54 
, 50,4,83,82, 54,50,4,53,56,87 
5 

44 750 DATA 57,58,54,32,11,100, 

101 , 54,32, 16, 100, 101 ,54,32, L 

5,102.920 
Bl 770 DATA 103,54,32,4,42,43,4 

4 P 54, 32, 15,42,43,44,54,32,30 

, 658 

4E 780 DATA 100,101,32,32,33,34 
, 35,36,37,38,54, 32, 12,52, 54, 
Bl,743 

CA 790 DATA 4.53,52.54,51,4,53, 
52 , 54 . Gl 3 4 , 53, 52 , 54 , 81 , 4, 67B 

2F 800 DATA 53,54,32,8,100,101, 
54, 32 p 10, 100, 101,54,32,4,40, 
19, 794 

4B 810 DATA 54,32,28,40.13,32,3 
2,33, 34.35,36, 37,36, 33,34, 35 
,552 

CO B20 DATA 36, 37, 38,54,32. B, 63 
, 54,61 , 53,52,54,51,4,53,52,7 
22 

10 830 DATA 54,51,4,53,52,54,51 
,4,53,52,61 ,53,60, 54,32, 10, 7 
24 

3A 840 DATA 100,101,54,32,16,10 
0, 101 ,54, 32, IB p 100, 101 ,54,32 
,4,40,537 



F8 850 DATA 13,54,32,15.40,87,2 

, 3 , 1 , 54 , 2 , 4 , 3 , 1 , 54 , 2 , 374 
51 950 DATA 4.3,1,54,2,4,3,1,2, 

89,54,32,8, 100, 101 , 32,490 
FO 870 DATA 32,26,27,28,29,30,3 

1 , 20 , 21 , 22 , 23 , 24 , 25 , 54 , 32 , 6 p 

430 

AF 680 DATA 52,54,61,4,53,52,54 
,61 , 4, 53,52, 54,51 , 4 fc 53,S2, 72 
4 

70 690 DATA 54,61,4,53,54,32,8, 
100, 101,54, 32, 10, 100, 101 ,54, 
32, 850 

CF 900 DATA 4 , 40 , 1 8 , 54 , 32 , 2B . 40 
, 19 , 32 , 32 , 25 , 27 , 28 , 29 , 30 , 3 1 . 
471 

IE 910 DATA 25,27,28,23,30,31,5 
4 , 32 , 7 , 63 , 64 , 51 , 61 , 53 , 52,54, 
572 

23 920 DATA 61,4,53,52,54,61,4, 
53,52, 54,51 , 4,53,52,51 , 51,74 
0 

B2 330 DATA 53,60,32,20,21,22,2 
3,24 , 25,20, 21,22,23,24,25,20 
,441 

55 940 DATA 21,22,23,24,25,20,2 
1,22,23,24,25, 20,21 ,22,23,24 
, 360 

BD 350 DATA 25,20, 21 ,22,23,24,2 
5,54, 32,8, 100, 101 ,54,32,4,40 
,5B5 

AE 960 DATA 13,54,32,16,86,7,7, 

8,6,54,7,4,6,8,54,7,375 
F9 970 DATA 4,8,6,54,7,4,8,6,88 

, 18,54, 32,6, 100, 101,54,553 
CD 9B0 DATA 32,3,16,17,18,19,32 

,32, 16, 17, 18, 13,54,32,7,66,3 

96 

AH 390 DATA 54,51,4,57,56,54,51 
, 4 , 67 , 66 , 54 , 61 , 4 , E7 , EE t 54 . 01 
0 

99 1000 DATA 51,4, 67 , 54 , 32 , 9 , 10 
0, 101,54, 32, 10, 100, 101 , 54,32 
,4,814 

49 1010 DATA 42,43,44,54,32,27, 
42,43,44,32,32, 16, 17, LB, L9,3 
2,537 

20 1020 DATA 32,15,17,18,15,54, 
32 , 7 . 90 , 64 , 54 , 61 , 3 , 67 , 66 , 54 , 
554 

37 1030 DATA 61,4,67,66,54,61,4 
, 57 , 66 , 54 , 61 , 4 , 67 , 66 , 54 , 61 , 6 
17 

ED 1040 OAT A 3,55,91,32,16,17,1 
8. 15,32,32, 16, 17, 16, 13,32,32 
p 453 

OF 105O DATA 16, 17, IB, 19, 32, 32 , 
16, % 7, 16, 19,32, 32, 15, 17, IB, 1 
9,338 

13 1050 DATA 32,32,16,17,19,19, 
54 , 32 , 9, 100 , 101 , 54, 32, 4, 42, 4 
3,605 

83 1070 DATA 44,54.32,39,42,43, 

44,32, 32,2,2, 3, 1 ,54,2,4,428 
D5 10BO DATA 3,1,12,13,14,15,3. 

1 , 12, 13, 14, 15.3, 1 ,54, 2, 176 
34 1090 DATA 4,3,1,54,2,4,3,1,5 

4,2,4, 3, 1,54, 2,4, 186 
CE 1100 DATA 3,1,54,2,4.3,1,54, 

2, 4, 3, 1 ,54,2,4 , 3, 195 
2E 1110 DATA 1,54,2,4,3,1,54,2, 

4,3,1 , 2, 45, 15,54, 32, 231 
76 1120 DATA 29,40,87,2,3,1,12, 

13, 14, 15,3, 1, 12, 13, 14, 15,273 

74 1130 DATA 3 , 1 , 54 , 2 , 4 , 3 , 1 , 54 , 

2,4,3,1,54,2,4,3,185 
72 1140 DATA 1,54,2,4,3,1,54,2, 

4,3,1, 54,2,4,3, 1 , 193 
A3 1150 DATA 12,13,14,15,3,1,12 

, 13, 14, 15,3, 1, 12, 13, 14 , 15, 17 
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EC 3,1 BO DATA 3,1,12,13,14,15,3, 

1 1 IB, 13, 14 , 15 , 3 , 1 , 12 , 13, 145 
R7 1170 DATA 14,15,3,1,54,2,4,3 

,1,54,2,4,3,1,2,45,205 
3B HBO DATA 13, 54 ,32,33,40,07, 

3,1,2,7,7,6,5,54,7,4,370 
Oft 1190 DATA 9,6,54,7,4,8,6,54, 

7,4,8, 6.54, 7,4,0,245 
IS 1200 DATA 6,54,7,4,0,6,54,7, 

4,8,6,54,7,4,6,6,243 
IS 1S10 DATA 54,7,4, B, 6,54, 7.4, 

6, 5,54, 7,4,8, B, 54, 291 
97 1220 DATA 7,4,9,0,54,7,4,9,6 

,7,7,46,54, 32,26, BG , 364 
BO 1230 DATA 7,7,8,6,54,7,4,6,6 

,54,7,4, 8,6,54, 7, 247 
C4 1S40 DATA 4,5,6,54,7,4,5,6,5 

4,7,4,0,5,54, 7,4,241 
SE 1250 DATA 6,5,54,7,4,8,6,54, 

7, 4.8,6,54,7, 4,G,245 
14 1260 DATA 6,54,7,4,8,6,54,7, 

4,6.6,54,7,4,8,6,243 
6A 1270 DATA 54.7,4,6,6,54,7,4, 

8,6,54, 7,4,6,5,54,231 
OD 1EB0 DATA 7,4.8,6,7, 7, 4G, E4, 

3£, 39,66,7,0, 5,7, 7,331 
FC 1250 DATA 35.66,7,6,5,7,54,3 

2,3, GS, 7, 6,5,7,54, 32, 435 
A7 1300 DATA 255,54,32,53,52,57 

,65,56,57.56, 54,32, 100,47,54 

, 1G, 10SQ 

1A 131D DATA 3 , 54 , 32 , 19 , 55 , 54 , 5 
7 , 4 , 55, 56 . 54, 57 P 4 , 65, 5G , 54 , 5 
90 

IF 1320 DATA 57,4,55.55,57,58,5 
4,32, 104, 53,64,51 , 53,52, 61 , 5 
9,000 

49 1330 DATA 50,54,32,66,19,114 
, 117, tR,S4, 32, 13,52,54,61 ,4, 
53,040 

F5 1340 DATA 52,54,51,4.53,52,5 
4, 61,4,53.52,61 ,59,60,54, 32, 
7GB 

4 CI 1350 DATA 44,2,2,3,1,54,2,3, 
3,4,54,32,43,63,54,61,441 

□C 1360 DATA 61,53,52,61,51,53, 
50,54,32, 15, 142, 143,54, 32,8, 
□ , 857 

4F 1370 DATA 1,54,2,3.3,1,54,2, 
3,3,4, 54,32,61, IB, 120,415 

6F 1300 DATA 123,15.54,32,19,52 
, 54,61 ,4,53,52, 54,51,4,53,55 
,744 

2E 1390 DATA 54,61,4,53,52,61,6 
1 ,59,60,54, 32.43.7,7,8,6,622 

2E 1400 DATA 54,7,3,0,9,54,32,4 
8,53,64,54,61 ,3,53,52,54,513 

5D 1410 DATA 61,3,53,60,54,32,1 
4 , 140, 141 ,54, 32, 8,5, G, 54, 7,7 
30 

A5 1420 DATA 3,8,5,54,7,3,8,9,5 
4, 32,51,46, 18, tB, 47, 54, 432 

SB 1430 DATA 32,19,52,54,61,4,5 
3,52, 54,61 , 4,53, 52,54,61,4,6 
70 

D4 1440 DATA 53,52,54,51,3,59,6 
0 , 54 , 32 , 63 , 20 , 2 1 , 2 2 , 23 , 24 , 25 
,526 

E5 1450 DATA 54,32,6,20,21,22,2 

3 r 24 , 25 , 54 , 32 , 18 , 52 , 54 , 61 . 4 , 
502 

OB 1460 DATA 53.52,54,61,4.53.5 
4,32, 14, 102, 103,54,32,26,20, 
21,735 

OE 1470 DATA 22,23,24,25,54,32, 
6 , 20 , 21 , 22 , 23 , 24 , 25 , 54 , 32 , 6 , 
413 

FB- 1480 DATA 20.21,22,23,24,25, 
54 , 32 , 35 , 20 , 21 , 22 , 23 , 24 , 25 , 5 

4 ,445 



74 1490 DATA 32 , B , 52 , G4 , 61 , 4 r 53 
,52, 54,51,4, 53,52, 54.61,4,65 
7 

B2 1500 DATA 53,52,54,51,4,53,5 
4, 32, 54, 16, 17, 19, 15,54,32,6, 
591 

09 1510 DATA 16,17,10,13,54,32, 

10, 62 , 57 , 55 , 55 , 54 , 57 , 4 , GS, 82 
, 556 

15 1520 DATA 54,50,4,83,92,54,5 
0,4,63, 54,32, 14, 100, 101 ,54,3 
2,851 

D5 1530 DATA 27,16,17,16,19,54, 
32,6, 16, 17, IB, 19, 54,32, 3, 95, 
449 

D3 1540 DATA 100,54,32,3,16,17, 
IB, 19.54,32, 3, 142, 143,54,32, 
33,752 

31 1550 DATA 16,17,10,19,54,32, 
7,92, 54,50,4, 83,02, 54,50,4, 5 
26 

5 A 1560 DATA 83 , 52 , 54 , 50 . 4 , 83 , 8 
2 . 54 , 50 . 4 , 93 , 55 , 57 , 58 , 54 , 32 , 
696 

A5 1570 DATA 60,33.34,35,35,37, 
38,54, 32,6, 33, 34 , 35, 36 , 37 , 38 
,578 

4B 1580 DATA 54 , 32, 8 , 63, 64 , 51,5 
3, 52 , 54 , 61 , 4 r 53, 52 , 54 4 61 , 4 , 7 
30 

02 1590 DATA 53,52,54,61,4,53,5 
4,32, 14, 100, 101 ,54, 32,26.33, 
34 , 757 

05 1500 DATA 35,35,37,38,54,32, 
6,33,34, 35,36, 37,30, 32, 32, 10 
1 ,516 

B7 1510 DATA 102,32,32,33,34,35 

,36, 37,36, 32,32, 140. 141,54, 3 

2, 32,542 
DB 1G20 DATA 33,34,35,35,37,38, 

54, 32, 5 ,52, 54, 51, 4, 53, 52, 54, 

535 

F8 1B30 DATA 51,4,53,52,54,51,4 
, 53,52,54,51,4,53,52,61 , 59,7 
3B 

AG 1540 DATA 60,54,32,55,55,96, 
32 , 32 , 26 , 27 , 20 , 29 , 30 , 31 , 20 , 2 
1 , 556 

F4 1650 DATA 22,23,24,25,26,27, 

25,29, 30,31,54,32, 7, 53,64,61 
,546 

C4 1550 DATA 61,53,52,54,61,4,5 
3, 52,54, 51 ,4,53,52,54, 61 ,4.7 

33 

CO 1570 DATA 53,54,32,14,100,10 
1 ,54,32,26,25,27,28,29, 30, 31 
,20, 557 

81 1680 DATA 21,22,23,24,25,25, 

27 , 26 , 29 , 30 , 31 , 20 , 21 , 22 , 23 . 2 
4,335 

55 1G30 DATA 25,26,27,28,29,30, 
31 , 32 , 32 , 102 , 103 , 54 , 32 , 32 , 26 

,27,636 

EE 1700 DATA 28,25,30,31,54,32, 
5,52,54,61 ,4,53,52,54,51,4,5 
05 

94 1710 DATA 53,106,21,22,23,24 

.107,52.54,61,4,53,52,61.61 , 
53,613 

52 1720 DATA 50,32,20.21,22,23, 
24 , 25 . 54, 32 , 47 . 96 , 97 , 54 , 32 , 3 
,644 

75 1730 DATA 16,17,18,15,32,32 

16,17,18,19,32,32,16,17,18,1 
9,338 

F9 1740 DATA 54,32,7,90,64.54,5 

1 , 3. 67, 66 , 54 , 61 , 4 . 67 , GG , 54 , 8 

04 

99 1750 DATA 51,4,67,66,54,61,4 

,67, 54,32, L4, 100, 101 .54 , 32,2 

7, 758 



97 17B0 DATA 16,17,10,13,32,32, 
16, 17, 18, 19,32, 32, 16, 17, 15. 1 
9 , 339 

29 1770 DATA 32.32,16,17,19,19, 
32, 32, 16, 17,16, 19, 54,32,3, 10 
0,457 

35 1780 DATA 101,54,32,33,16,17 
, IB. 19,54,32,7.55,54,61,4.67 
,535 

6E 1790 DATA 66,54,61,4,57,66,1 

6, 17, 18, 19,67, 55.54,61 ,4,67, 
707 

D9 1800 DATA 65,54,51,3,59,91,3 
2, 16, 17, 10, 13.54, 32,31 ,2,2,5 
57 

AF 1810 DATA 3 , 1 , 54 , 2 , 4 , 3 t 1 p 54 , 

2,4,3,1,54,2,4,3,155 
01 1B20 DATA 1,12,13,14,15,3.1, 

12, 13,14, 15,3, 1,12,13,14, 156 

74 1830 DATA 15,3,1,54,2,4.3,1, 

54,2,4,3, 1,54,2,4,207 
2D 1B40 DATA 3,1,54,2,4,3,1,54, 

2,4,3, 1, 54,2,4,3, 195 
DD 1650 DATA 1,54,2,4,3,1,54,2, 

4.3, 1 ,54,2, 4,3, 1 , 133 
EO I860 DATA 54.2,4,3,1,54,2,4, 

3,1,54,2,4,3,1,12,204 
2A 1B70 DATA 13,14.15,3,1,12,13 

,14,15,3,1,12.13,14,15,3,161 

13 1880 DATA 1,12,13,14,15,3,1, 

12, 13, 14, IS, 3, 1, 54,2,4, 177 
FF 10SO DATA 3.1,54,2.4,3,1,54, 

2, 4,3, 1 , 54,2,4,3, 195 
13 1900 DATA 1,54,2,4,3,1,54,2, 

4, 3, 1 , 12, 13. 14, 15, 3, IBS 
43 1310 DATA 1,54,2,4,3,1,54,2, 

4, 3, 1 ,54,2,4,3, 1 , 193 
EF 1320 DATA 12,13,14,15,3,1,54 

.2,4, 3, 1,54, 2, 4, 3, 1, IBS 
Al 1330 DATA 12.13,14,15,3.1,54 

,2,4,3,1,54,2,4,3,1,185 
2F 1940 DATA 54, 2, 4, 3,S4, 32, 12, 

7, 7,3,6, 54,7,4,9,6, 25EJ 
DF 1950 DATA 54,7,4.8,6,54,7,4, 

9,6, 54,7,4,9,6,54,291 
OF 1960 DATA 7,4,8,6,54,7,4,8,6 

,54,7,4,9,6,54.7,244 
99 1970 DATA 4,9,6,54.7.4,9,5,5 

4, 7,4,6,5,54, 7,4,241 
F3 1990 DATA 9, 6 , 54 , 7, 4, B, 5, 54 , 

7,4, 9,6,54, 7,4,0, 245 
01 1990 DATA 5 , 54, 7 , 4 , 9, G , 54 T 7 , 

4,8,6, 94,7,4,9,6,243 
21 2000 DATA 54 , 7 , 4, B , G , 54 , 7, 4 , 

B,G, 54, 7,4,9,6,54,291 
6D 2010 DATA 7, 4, 0,6, 54, 7,4, 9, 6 I 

,54,7,4,8,6,54, 7,244 
53 2020 DATA 4,8,6,54,7,4,0,5,5 

4, 7, 4,5,6,54,7,4,241 
4D 2030 DATA 9,6,54,7,4,9,6,54, 

7,4,0, 5,54, 7,4,8,245 
DB 2040 DATA 6,54,7,4,0,5,54,7, 

4,8,6,54,7,4,8,6, 243 
OA 2050 DATA 54 ,7,4, 8 , B , 54 ,7,4, 

6,5,54, 7,4,8, G, 54, 291 
DA 2DB0 DATA 7,4,8,6,54,7,4,3,5 

,54,7,4,8,5,54,7,244 
17 2070 DATA 4 , 8 , 54 , 32 , 3-, 54 , 0 , 1 

2, 54 p 32, 123, 31 , 54 , 32 , 255 , 54 , 

809 

24 20BO DATA 32,255,54,32,133,1 
42, 143,54, 32, 116, 0,54,2, 4 p 3, , 
1 , 1057 

39 2030 DATA 54,2,4,3,1,54,2,4, 
3,1.54,2,4,3,1,54,246 

D5 2100 DATA 2,4,3,1,54,2,4,3,1 
,54,2,4, 3, 1.54,2, 194 

34 2110 DATA 4,3,1,54,2,4,3,1,5 
4,2,4,3, 1,54,2,4, 196 
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77 21 ED DATA 4,54,32,71,140,141 
,54,32,46, 145 , 143, 54 , 35, 6B , 5 
1 54 l I07i 

04 5130 DATA 7,4,6,6,54.7,4,3,6 

,54, 7,4,0,6,54,7,244 
8E 5140 DATA 4,8,5,54,7,4,0,8,5 

4,7,4,5,6, 54, 7,4,541 
A5 2150 DATA B , 5 , 54 , 7 r 4 . 9 , 6 , 54 , 

7,4,8,5,54,7,4,5,245 
04 5160 DATA 5,54,7,4,9,54,35,7 

I, 102, 103,54, 32,20,20,21 ,52, 
Gil 

54 5170 DATA 53 , 24 , £5 , 20 , El p EE t 
E3, E4 ,25,20, 5 1 , 22 , 23 , 24 , 55 , 5 
0.35E 

4A 5150 DATA 51 , 55 , 23 , E4 , E5 , 32 , 
35 t 140, 141,54, 32,56,20,51,52 
,23, 696 

07 2150 DATA 54,55,54,35,84,50, 
21 , 22 , 23, 24 , 25, 20, 21 , 22, 53 , 5 
4,454 

60 2200 DATA 35,20,51,55,53,54, 
25,20,21,22, 23 , 24 , 25 T 54 , 32 , G 

, 3B7 

33 2210 DATA 20,21,22,23,24,25, 
54, BE ,6,20, El , EE ,23, 24,25, 54 
,415 

□E 2220 DATA 32,11,100,101,54,3 
5,51, 15, 17, IB, 13, 35,35, IB, 17 
, IB, 536 

5B E230 DATA 15,32,32,16,17,16, 
19,32, 32, 16, 17, IB, 13,54,32, 3 
,376 

SB EE40 DATA 102,103,54,32,17,8 
2 , 57 , 65 , 56 , 54 , 57 , 4 , 65 , 55 , 54 , 
57,035 

IF 2550 DATA 4,65,55,54,57,4,55 
, 55 , 57 , 50 p 54 , 3E , IB , 15 , 17 , 10 , 
625 

52 2260 DATA 19,54,32,3,142,143 
,54, 32, 10, 142 r 143,54,32, 16, 1 
42, 143, 1167 
6B 2270 DATA 54,35,55,145,143,5 
4, 32,21 , IB, 17, IB. 13, 32,32, IE 
, 17,667 

13 2280 DATA 16,15,32,35,16,17, 
13,13,32, 32, 16, 17, 10 r 13 ,54, 3 
2,351 

3F 2290 DATA B, 10, 17, 19, 19,54,3 
2,8, LB, 17, IB, 19,54, 32, 12, 100 
,440 

Bl 2300 DATA 101,54,32,20,33,34 
,35, 36,37.39,33,34, 35,36, 37, 
30 , 533 

43 231D DATA 33 , 94 , 35 , 36 , 37 , 3B , 
33 , 34 , 35 , 36 , 37 , 38 , 32 , 32 , 100 , 
101 ,551 

OB 2320 DATA 54,32,15,63,64,51, 
53,55,54,51,4, 53,52, 54,61 ,4, 
738 

3C 2330 DATA 53,52,54,81,4,53,5 
2,61 ,59, 50.54, 32 . 14 , 33 , 34 , 35 

,711 

7E 2340 DATA 36,37,38,54,35,6,1 
40, 141,54,32, 10, 140, 141 ,54, 3 
5, 16,865 

DF 5350 DATA 140,141,54,32,22,1 

40, 141,54, 32,20, 33,34, 35,36, 

37, 38,565 
B5 2360 DATA 33 , 34 , 35 , 35 , 37 , 35 , 

33 , 34 , 35 , 36 , 37 , 36,33, 34,35, 3 

6, 554 

DC 2370 DATA 37,30,54,32,6,33,3 
4,36,35, 37,38,54, 32,6, 33 , 34 , 
535 

02 23B0 DATA 35,35,37,38,54,32, 

II, 100, 101 , 32.32, 20.21,22,23 
,54, 61B 

11 2390 DATA 25 , 5H , 32 , 12 , 2G , 27 , 
2B, 23 r 30, 31 P 25,27.28, 25, 30,3 
1 . 465 



EA 2400 DATA 26,27,23,29,30,31, 
25,27, 2B, 29, 30, 31 ,50, 5L ,55,5 
3,45a 

E3 2410 DATA 24,25,20,21,22,23, 
24,25, 54,32,7,53,54,61 ,51, S3 
,573 

31 2420 DATA 52,54,51,4,53,52,5 
4,61 , 4,53,55,64,61,4,53,55,7 
24 

CE 2430 DATA 61,81,55,60,54,32, 
13,25, E7,EB,29, 30,31,54,35,6 
,505 

2A 2440 DATA 102,103,54,35,10,1 

02, 103,54, 32, 15, 102, 103, 54,3 

2,22, 102, 1023 
B7 2450 DATA 103,54,32,20,26,27 

, Pfi.PB, 30, 31 ,25,57, 2B,29, 30, 

31,551 

D2 2460 DATA 25,27,26,55,30,31, 
26, 27.28,29, 30 , 31 , 54 , 32 , 5 , 26 
,460 

Bl 2470 DATA 27,28,25,30,31,54, 
35, 6, 5B, 27, 28, 23,30, 31 ,54,32 
, 494 

B£ 5480 DATA 11,100,101,54,32,3 
, 16, 17. IB, 19,54,32, 14. IE, 17 , 
IB , 555 

37 2450 DATA 19,32,32,15,17,1b, 
19,32,32,15, 17, IB, 18,32, 32, 1 

4C 2500 DATA 17, IB, 19, 32, 32, IB, 
17, 18, 19,32, 32 ,15, 17, 18, 13,5 
4,376 

C8 2510 DATA 32,7,30,64,54,51,3 
, B7 , 65 P 54 , 51 , 4 , 57 a 66 , 54 , 5 1 , 8 
11 

09 2520 DATA 4,67,66,54,61,4,67 
,56,54,61 , 3,55,51,54,32. 13, 7 
56 

76 5630 DATA 16,17,18,19,54,32, 
3, 100, 101,54, 32, 10, 100, 101,5 
4,35,743 

54 2540 DATA 16 , 100, 101 , 54 , 35 , 2 

2, 100, 101,54, 32,21 , LB, 17, 18, 

19, 32,735 
BA 2550 DATA 32, 16, 17, 16, 19,32, 

32, 16, 17, IB, 19,32, 32, 16, 17, 1 

8, 351 

33 2560 DATA 19,54,32,9,15,17,1 
B, 19, 54,35,6, 16, 17, IS, 19, S4, 
401 

CD 2570 DATA 32,10,1,54,2,4,3,1 

, 12, 13, 14, 15, 3, 1,54,2,221 
EO 2580 DATA 4,3,1,54,2,4,3,1,1 

2, 13,14, 15,3,1, 13, 155 
14 2590 DATA 14,16,3,1,15,13,14 

,15,3,1,12,13,14,15,3.1,149 
B6 2500 DATA 15, 13, 14, 15,3, 1, 15 

, 13, 14, 15,3, 1 ,54,2, 4,3, 179 
E6 EEiO DATA 1,54,2,4,3,1,54,2. 

4,3, 1 ,54,5,4,3, 1, 133 
3D 2B2D DATA 54,2,4,3,1,54,2.4, 

3, 1,54,5,4, 3, 1 ,S4, 546 
26 2630 DATA 2,4,3,1,12,13,14,1 

5, 3, 1,54,2,4,3, 1 , 54, 186 
E8 5640 DATA 5,4,3,1,54,5,4,3,1 

,54,2,4,3, 1 ,54,5, 154 
3A 2650 DATA 4,3,1,54,2,4,3,1,5 

4,2,4,3, 1,54, 2,4 , IBB 
74 EBBO DATA 3,1, 54 ,E, 4,3, 1,54, 

5,4, 3, 1 ,54,5,4,3, 196 
72 2570 DATA 1,54,2,4,3,1,54,2, 

4, 3, 1 ,54,5,4, 3, 1, 193 
A3 2680 DATA 12,13,14,15,3,1,15 

,13, 14, 15, 3, 1,12,13, 14, IS, 17 

0 

2E 2690 DATA 3,1,12,13,14,15,3, 

1,54,5,4,3,1,L2,13,L4, 165 
FE E700 DATA 15,3.1,54,2.4.3,1, 

12,13,14,15,3,54,32,9,235 



A4 2710 DATA 6,54,7,4,8,6,54,7, 

4,6,6,54.7,4,0,5,243 
FA 2720 DATA 94,7,4,8, B, 54, 7.4, 

6,6, 94 ,7.4,0,6,54,291 
3A 2730 DATA 7,4,6,6,54,7,4,8,6 

,54,7,4,0,6.54,7,244 
06 2740 DATA 4,8,6, 54,7,4, B,B,5 

4,7,4,6,6,54,7,4,241 
F9 5750 DATA 6.6,54.7,4,0,5,54, 

7 , 4 , 5 , 6 , 54 , 7 , 4 , 9 , 245 
OB 2700 DATA 5,54,7,4,6,6,54,7, 

4,6,6, 54 , 7 , 4 , 8 , 5 , 24 3 
E4 2770 DATA 54,7,4,6,6,54,7,4, 

B, 6, 54,7,4, B.B, 54, 291 
39 2780 DATA 7,4,9,6, 54 ,7,4,8, B 

,54, 7,4,8, 5. 54, 7,244 
70 5790 DATA 4,8,0,54,7,4,8,8,5 

4,7,4,5,6,54,7,4,541 
5A 2800 DATA 8,6,54,7,4,5,6,54, 

7,4, B, 5, 54, 7,4,6,245 
4B 2810 DATA 6,94,7,4,8,6,54,7, 

4,8, 5, 54, 7, 4,8,6,243 
A9 2920 DATA 54,7,4,5,6,54.7,4, 

6,5,54,7,4,8,6,54,591 
B9 5030 DATA 7,4,8,8,54,7,4,6,6 

, 54, 7, 4,8,54.32, 9,272 
3F 2B40 DATA 54,0,12,54,35,555, 

54 , 35 , 45,62,57,65, 56 , 57 , 59 , 5 

4,947 

06 2950 DATA 32,248,53,64,51,93 
,52 t ET , 59,60,54, 32,245, 53,64 
,51, 1273 

91 EBBO DATA 61,53,52,^1,61,59, 

60, 54,35,555, 145 , 143,54, 32,2 

0,53, 1163 
FC 2070 DATA 64,54,61,3,53,52.5 

4,61,3,55,60,54, 32, 15,96,54, 

774 

3H 2B90 DATA 255,4,99,54,32,189 
,50,21, 22,23,24, 25,54,32, B, 1 
40, 1005 

B5 2830 DATA 141 , 54 T 32 , 20 , S5 , 54 
,61,4,93,55,54,61 ,4,53.54, 32 
,781 

52 E900 DATA 13,74,75,136,137,5 
4,35, 191 , 16, 17, IB. 19,54,32, 9 
, 102,979 

AB E910 DATA 103,54,35,17,65,57 
, 55,62, 54,50, 4,51 , 49, 54, 50,4 
,788 

3B 2520 DATA 63 , 5G , 57 , 56 , 54 , 3E , 

10,74, 75, 136, 137,54,35, 190,3 

3,34, 1115 
49 2930 DATA 35,36,37,36,54,32, 

8, 100, 101 ,54, 35, 16,53,64, 51 , 

53,784 

03 2940 DATA 52,54,51,4,53,52,5 
4, 51,4,53.52,61, 53,60,54,35, 
7SB 

2A 2950 DATA 3,74,75,136,137,54 
,32, 190 ,25, 27, 25.29.30,31 ,20 

45 29B0 DATA 25 , 93 , P4 , 25 , 50 , 51 , 
22,23, 24,25,20,21 ,22,53,54,5 
5,364 

E3 297Q DATA 54,35,7,53,54,51,6 
1 , 53.52,54,61,4,53,55,54,61, 
788 

FD 2980 DATA 4,53,55,51,51,59,5 
O , 54 , 32 , B , 74 , 75 , 1 36 , 1 37 , 54 , 3 
2,952 

B3 2990 DATA 191,15,17,18,19,32 
,32, IB, 17, 18, 19, 32, 32, LB, 17, 
19,510 

55 3000 DATA 19,32,32,16,17,18, 
19,54,35,7,80,64,54,61 , 3, B7. 
585 

3C 3010 DATA 55.54,61,4,67,66,5 
4,61,4,57, 65, 54,61 ,3,59,91 ,6 

36 
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D3 3020 DATA 54,35,7,74,75,136, 
137, 54,32, 1B4, 1 , . 54,2,4,3,1,8 
SO 

44 3030 DATA 12, 13 , 14 „ 15 , 3 B 1 , IE 
p 13, l*± p IS, 3, 1 , IE, 13, 14, 15, 17 
0 

IB 304 D DATA 3.1,12,13,14,15,3, 

1 ,54,2,4,3, 1,54,5,4,185 
D3 3050 DATA 3,1,54,2,4,3,1,54, 

2,4,3, 1 ,54,2,4,3, 195 
3D 3060 DATA 1,54,2.4,3,1,72,73 

, 134, 135,3, 1 , 54,2, 3,, 10,552 
35 3070 DATA 54, 32, 178,5,54, 7 P 4 

, 3,5,54, 7,4,6, B,54, 7 , 4B3 
DC 30BO DATA 4,5,5,54,7,4,0,5,5 

4,7,4,6,5,54,7,4,241 
1G 3030 DATA 9,6,54,7.4,0,6,54, 

7,4.! 8*6, 54, 7, 4,B,245 
1C 3100 DATA 5. 54,7,4,0,5,54,7, 

4,8,5,54,7,4,9,6, £43 
57 3110 DATA 54,7,3,11,54,32,17 

B , 54 , O , 12 , 54 , 234 , 3 , 32 , 0 , 1 S2 , 

920 

D3 3120 DATA 159,63,141,65,55,1 

53,68, 141 , BE, 55, 155,73, 141,5 

7,55, 150, 1GG0 
03 3130 DATA 5 , 173 , B5, 56, 153 , 23 

1 ,64.206,65,55, 173,65,55, 153 

, 15, 55, 1602 
CE 3140 DATA 206,56,56,173,67,5 

5, 1 53 , 55, 55,206, 57, 55, 155,55 

5,153,55,1358 
33 3150 DATA 217,153,15,217,153 

,231 ,215, 136,208,215, 56, SB, 6 

3,68,54,0,5100 
63 3150 DATA 255,54,0,255,54,0, 

255 , 54 , 0 , 255 , 54 , 0 r 555 , 54 r 0 , 2 

55, 1B0D 

BB 3170 DATA 54,0,255,54,0,134, 
148,32, 35,20,6,6, 13,32,3, 13, 
BBS 

IS 3150 DATA 32,20,8,5,32,13,16 
, 1, 3,5,32,23,8,5, 15,5,232 

30 3180 DATA 32,25,15,21,15,32, 
20,9,20,12,5,54, 32,5, 148, 136 
, 565 

90 3200 DATA 137,147,32,137,147 
,32,145,135,133,35.147,144,1 
25, 131 ,133, 32, 1737 

D2 3210 DATA 151,135,133,146,13 
3, 32, 153, 143, 145, 146, 35, 148, 
137, 14B, 140, 133,2050 

IF 3220 DATA 54,32,47,15,15,32, 
18, 3, 15, IB .5, 35.3, 1, 14, 32,34 
0 

9E 3230 DATA 2,5,32,18,1,5,5,12 

,55, 32,4,9, 19, IB, 12.1,200 
13 3240 DATA 25, 5,4, S4 , 32, B, 143 

p l4G t 32, 147, 131, 143, 145, 133, 

32, 131, 1312 
Al 3550 DATA 125,142,32,130,133 

, 32, 147, 123, 134, 133, 140, 153, 

32, 132, 137, 147, 1BB2 
EA 3260 DATA 144, 140, 159, 153, 13 

3, 132 r 54, 32, 37, 53 ,50, 51, 62, B 

3,54,32, 1345 
5E 3270 DATA 35.54,55,66,57,68, 

54 , 32 , 35 , 55 , 70 , 7 1 , 72 , 7 3 p 54 , 3 

2,327 

1C 3200 DATA 13,241,245,32,32,5 

41, 245 p 54, 32. IB , 241 , 245 . 54 , 3 

2,4,241, 1370 
OC 3230 DATA 245,241,245,241,24 

5 , 54 , 32 , 3 , 538 ,543. 548 , 555 T 23 

B. 243 ,247, 252, 3257 
C5 3300 DATA 32,35,541,545,54.3 

2,6, 241,245,54, 32,4, 235,242, 

245,252,2155 
2B 3310 DATA 32,35,241,239,251, 

242,246, 254, 243,245,32,235,2 

33 , 243 , 247 , 250 , 3274 



□4 3320 DATA 254,243,243,250,24 

5 , 238 , 242 ; 245 , 252 , 54 . 32 , 4 , 23 

B, 233,243,245, 325B 
SC 3330 DATA 241,245,238,235,24 

3,247,250, 252,23B,239, 243,23 

5, 244,243, 250,254, 3313 
4D 3340 DATA 248,253,236,240,24 

4 , 24B , 250 , 250 p 254 , 243 , 248 , 25 

1 , 240 , 244 , 24B, 25Q p 3347 
1A 3350 DATA 252,233,234,235,23 

6, 240.244, 549.237,551 ,235,24 

0 , 244 , 240 , 250 , 250 , 3B7B 
4F 3360 DATA 254,245,54,232,40, 

57,56 ,54,231 , 17, 142, 143,54, 2 

31, IS, 142, 1974 
36 3370 DATA 143 , 231 , 6 1 p 58 , 60 , 5 

4 , 230 , 15, 140 , 141 , 54 , 230, IB, 1 

40, 141 , 530, 1545 
FA 33B0 DATA 61,51,53,50,54,227 

, 15, 102, 103,54,227, 15, 102, 10 

3,227, 54, 1525 
4A 3330 DATA 61 , 3 , 68 p 60 , 54 , 32 , 1 

4 h 100, 101,54, 32, 15, 100, 101 ,3 

2,54,873 
12 3400 DATA 51,4.53,54,559,14, 

100, 101 ,54,223,15, 100, 101,22 

8,54,50, 1445 
BD 3410 DATA 4.83,56,57,58,54,3 

2,11, 100, 101 ,54,32, 15, 100, 10 

1,32.851 

10 3420 DATA 54,51,4,53,52,61,5 
5, 50,54,35, 10, 100, 101 ,54,32, 
16,803 

AE 3430 DATA 100,101,32,54,01,4 
,53,52,51,01 ,55, SO, 32, 20,21 p 

ee, 733 

F7 3440 DATA 23,24,25,20,21,22, 
23,54,55,20, 21,22, 23,24 , 25 p 2 
0, 352 

52 3450 DATA 51,52,53,54,25,20, 
21,22, 23, 24,54,51, 4, 57,56,54 
,531 

15 3450 DATA 61,3.59,31,528,15, 

17, 19, 19,228,229, 16, 17, IB, 19 

, 22B, 1266 
82 3470 DATA 228 ,10, 17, IB, 19, 22 

B,228, IB, 17, IB. 19,226.559, 15 

, 17, 18, 1331 
C3 34B0 DATA 13,54,2,4,3,1,54,5 

,4, 3, 1, 12, 13, 14, 15,3,204 
A5 3430 DATA 1,12,13,14,15,3,1, 

12,13. 14, 15,3. 1, 12, 13, 14, 156 
03 350O DATA 15,3,1,12,13,14,15 

,54,7, 4,9,6,54,7,4,8,225 
7F 3510 DATA 5,54,7,4,0,5,54,7, 

4,0,0,54,7,4,8,5,243 
7F 3550 DATA 54,7,4,6,5,54,7,4, 

54.35,40.2, 3, 4,5,6, 230 
21 3530 DATA 7,6,5,10,11,12,13, 

14, 15, IS, 17, 18, 17,25,21,22,2 

35 

76 3540 DATA 54,0,5,149,0,5,131 
,0,25,03,0,07, 127,0, 125,235, 
1054 

45 3550 DATA 0,0,207,2,2,555,4, 
0, 191,0, 1 ,255, 15,35,255. 16, 1 
233 

73 3550 DATA 7,255,32,131,235,0 
, 17, 255, 54,5,255,54,63,555,0 
,41, 1703 

Fl 3570 DATA 255,136,79,157,1,1 

47, 143, 130,42,33,5, 135,243, 1 

2B : 4B, 153, 1B11 
72 3500 DATA 1 2B , 54 , D , 3 , 554 ,0,0 

, 232 .0,Q,P54, 0,0, 254, 129,0, 1 

277 

58 3550 DATA 255,102,0,131,224, 

0 , 255 , 224 , 0 , 255 , 240 , 0 , 255 , 24 

0,0, 247.257B 
54 3B00 DATA 243,0,255,124,0,25 

5, 155 , 0,255, 222,0, 223, 18B,0, 

111,254.2331 



4 A 3610 DATA 0,255,204,0,255,25 

5,0, 255,239,0,255,231 ,0,255, 

254„0,25QB 
03 3620 DATA 255,64,71,230.2,13 

,8,64.7, 112.0, 13, 12B, 32, 1 ,0, 

1006 

21 3630 DATA 10,54,0,6,1,0,4,0, 

132,54,0, 3, 1,0, 6,0,575 
BB 3640 DATA 0,1,0,32,1,0,8,0,0 

, 1,54, 0,3, 53, 54, 0,207 
05 3650 DATA 15,15,111,202,0,31 

p 162, 0, 15, 38,0, 13,20,0,53, 10 

0,801 

FO 3650 DATA 0,33,150,0,55,232, 

0, 125, 112,0,4,0, 0,3, 32, 0,779 
82 3670 DATA 65,54,0,5,0,0,5,0, 

D , 54 ,0,0, 224 ,54,0,25, 405 
11 3680 DATA 10,0,1,54,0,3,16,0 

, Q, 16,0,0, 16,0,0, 15, 130 
37 3590 DATA 0,0,146,0,0,64,0,0 

, 55,0, 7, 555, 152,0, 55,0,755 

61 3700 DATA 0,84,0,0,146,0,0,1 
6,0,0, 15,0.0, 15,54,0,340 

OA 3710 DATA 3,128,0,15,54,0,5, 

16 p 54 j 0, 10,6,54,0, 30, B, 3B5 
3F 3720 DATA 54.0,13,54,54,0,13 

,4,54,0, 15,0, 54,0, 5, 1,344 
A8 3730 DATA 54.0.52,54,54,0,5, 

240,54,0,5, 32,54,0, 7, 16,615 
35 3740 DATA 54,0,12,1,54,0,26, 

16, 54,0, 3, 12,54,0, 5,49,345 
2A 3750 DATA 54,0,7,15,54,0,12, 

1,54,0,56,54,54,0,255,54,513 
E5 3750 DATA 0,255,54,0,255,54, 
0,255, 54,0, 255,54,0,255,54,0 
, 1545 

BF 3770 DATA 255,54,0,255,54,0, 

255,54,0,214, 124 , 254, 0 , 196 , 1 

88,0 , 1915 
41 37B0 DATA 254,0,249,252,0,20 

4 , 204 , 0 , 252 , 0 , 124 , 254 ,0,135, 

199,0, 2109 
CB 3790 DATA 192,0,252,254,0,19 

5, 150,0, 135.0,254,254,0, 195. 

192,0, 2184 
43 3B00 DATA 248,0,254,254.0,18 

2, 192,0,248, 0, 124,254,0, 198, 

182,0,5156 
EA 3810 DATA 158,0,136,186,0,15 

8 , 1 98 , 0 , 254 , 0 , 254 , 254 , O , 24 , 2 

4,0, 1760 

E4 3550 DATA 24,0,125,125,0,24, 
24,0,24,0, 13B, 138, 0,204,204, 
O, 1152 

AD 3830 DATA 240,0,152,182,0,19 

2, 152, 0, 152, 0, 130, 190, 0,238, 

238,0, 5004 
3B 3B40 DATA 185,0,158,138,0,23 

0,230,0, 240, 0, 124,254, 0, 150, 

130,0,5052 
OB 3550 DATA 138,0,252.254,0,18 

0, 195,0,254,0, 124,254,0, 190, 

188,0,2128 
08 3860 DATA 138,0,248,252,0,50 

4,204,0, 252,0, 154,554,0, 188, 

132, 0,2125 
SB 3070 DATA 252,0,120,120,0,24 

,24,0,24,0, 190, 190,0, 150, 195 

,0, 13G9 

9A 3000 DATA 133,0,138,138,0,19 

8, 138,0, 198,0, 195, 199, 0, 199, 

188 , 0 , 1960 
ALI 3B30 DATA 214,0,138,188,0,10 

8, 108,0,56,0, 158, 15B.0, IBB, 1 

88,0, 1B74 

62 3800 DATA 124,0,254,254,0,15 
, 12,0,48,54,0, 1 99, 24,24, 0,24 
B, 1223 

A2 3310 DATA 248.0,54,0.124,254 
,0, 138,6,0, 12B.0, 124.254,0, 1 
30, 1555 
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LISTINGS 



SC 39^0 DATA G, 0 , 60, □ p 4S, 4B, 0, B 
E , 96, 0 „ S04, 0 „ f 554 , 0 , 195 , 1 
E5B 

3D 3930 DATA 195,0^^,0,1^4,^ 

4 P 0, IBB, 13E P 0,552, 0,554,554, 

0, 12, 13B4 
35 3340 OnTA 12 a 0 , E4 . O, 1B4 , 3S4 > 

0.13B, 15B S 0, 124, 0, 124,554,0, 

IBB, 1510 

5E 3350 DfiTft IBB a 0 , E54 a O , 124 , 25 
4,0, 198 p 19B, 0, 198, 54,0,60,5, 
88 , 1558 

44 335C DniA 57,129,54,0,3,51,1 

91 , S3 , 1 27 , 533 ,54,0,4, 224 , 535 

, 254 , 1BB5 
Be 3970 ClRTfl 554,54,0,3,2,4/0,1 

G, 16, 32,0,0,5, 1 , 35, 4PS 
95 33B0 DATA 7,131,17,207,555,1 

91 , 54 , 255 , 3 , 533 , 555, 555 , 191 , 

54, 555,3,2372 
C3 3B90 DATA 547,255,255,132,25 

4,240,240,545,552, 124, 159,54 

1 64,0, 139, 1 ,5705 
A4 4000 DATA 130,5,123,5,03,41, 

79, 147,42, 135, 4S, 54, E55, 3 t 12 

7, 143, 1453 
4E 4010 DATA 39 , 243 , 153 , 555, 223 

, 111, 127, 143, 35,243, 153,235, 

185 , 255 , 254 , 555 , 2903 
Ef=l 4050 DATA 239,231,254,54,0,4 

,3,54,0,9,5,54,0,3, 15,54,975 

A5 4030 DATA 0,5,24,54,0,11,3,5 
4,0, 5,95,54,0,5, 195, 54,562 

Bl 4040 DATA 0,255,54,0,135,554 
, 0, IBB, 133,0, 13B, 133.0,254, 0 



, IBS , 1339 
C3 4050 DATA 190,0,554,555,0,13 

2,0, 198 , 1 BB h 0 , 554 , 154 ,0,199, 

0, 196,5055 
FB 40SO DATA 139,0,554,252,0,24 

B,0, 192, 192,0,254,554,0, 54B, 

0, 155 , 5504 
B3 4070 DATA 135,0,135,195,0,15 

8,0, IBB, 193, 0,554, 1 IB, 0,254, 

0,13B, 1954 
48 4090 DATA IBB , 0 , 19B , 39R, 0, 24 

,0,24,24,0,254,254,0,54,0,21 

5, 1414 

BB 4090 DATA 216,0,249,112,0,54 

0, C, 504, 504,0, 159, 198,0, 192, 

0, 192,5004 
30 4100 DATA 135,0,254,254,0,19 

B,0, 19a, 130,0, 133, 198, 0, 522, 

0, 205,5106 
OF 4110 DATA 205,0,193,198,0,19 

B,0 r 13B, 198,0,254, 124,0,552, 

0, 132,2016 
25 4150 DATA 192,0,195,135,0,19 

8,0, 218,216, 0,546, 118,0,248, 

0,504,5055 
FD 4130 DATA 204,0,193,139.0,12 

B,0,6, 136,0,554, 124,0,24,0,5 

4, 1356 

D5 4140 DATA 24,0,24,24,0,199.0 
, IBB, 19B, 0,554, 124,0, 199, 0, 1 
OB, 1350 

KB 415D DATA 109,0,55,55,0,185. 
0,235,238,0, 198, 130,0,55,0,1 
OB, 1374 

9F 4150 DATA 108 , 0, 19B , 190, O , EG 
,0,24, 24, 0,24, 54. 0,48, 0,96, a 
04 



OF 4170 DATA 96,0,354,554,54,0, 
1 55 , 54 , 0 , 54 , 24 , 0 , 254 ,554.0,2 
55, 19SB 

30 41 BO DATA 0,192,195,0.254,25 
4,0,60, 0.5, 138,0,254, 154.0,5 
04, 1738 

AA 4150 DATA 0,254,554,0,12,12, 
0,554,0,6, 199, 0,254, 134,0,29 
4,1822 

83 4500 DATA 0, 193 , 198, D , 254, 12 
4,0,24,0,48,48,0,49,43,0. 554 
, 1544 

E3 4210 DATA 0,198,190,0,554,15 
4,0, 128,0,6, 196,0,254, 124,0, 
13B, 15B0 

84 4220 DATA 0, 199, 19B , O, 354 , 12 
4, 54,0,255,54,0, 107.255,0,0, 
555, 1754 

52 4530 DATA 54,0,3,85,181,176, 
175, 106, 191, 170, 170,0,2, 11 , 1 

0. 43.14GB 

F4 4340 DATA 174 , 171 , IBB , O, 192, 

240,240, 355,252,255,255,2, 5. 

ID. 10,42,2293 
2D 4250 DATA 42,170,234,54,170. 

B , 234 , 234 , 250 , 550 , 254 , 254 , 25 

5,555,5,2, 2559 
90 4250 DATA 10,10,42,42,54,170 

,3. 171 , 170, 170, 171, 174, 170, 1 

71, !B6 t 171,1985 
CB 4270 DATA 1 70 , 238 , 170 , 1 37 r 1 7 

4, IBS, 2, 2, 11 . 10,43,42,174, 17 

1 , L74, 175, 1929 

F.5 42B0 DATA 1B7, 171 , 174, 171 , IB 
7 , 23B , 197 , 174 , 535 , 251 , 174 , 23 
5 + 1B7, 174,239, 107, 3171 

TO BE CONTINUED 



YOUR COMMODORE 



Lineage: 54p per word. 

(including VAT) mSm 
Semi display: £11,73 per single column centimetre 
(including VAT) minimum 2cm. Ring for information on 
series bookings/discounts. 

All advertisements in this section must be prepaid 
Advertisements are accepted subject \o ihe terms and conditions 
printed on the advertisement rate card (available on request 



MAILORDER 




01 -437 0699 



Send your requirements to: 
ALAN COLE 

ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



AMIGA 



PART EXCHANGE* YOUR UNWANTED 
GAMES AND SAVE 25% ON FULL PRICE 

GAMES. JUST SEND YOUR GAME IN A 
STRONG PACKET AND ENCLOSE A 
POSTAL ORDER OR CHEQUE WITH YOUR 
ORDER. 

One Game per exchange 

Send to; 

EXMOUTH MICROS 

Prop: J, Burke- Eastern 

South Street, Ex mouth, 
Devon EX8 25 X 

Telephone: (0395} 267734 



"AppNei Id girmi liter Hun 1915 



OEPTYC1 



K3? 



TRIANGLE TELEVISION 
Tfr* Amlf * Spf rJiliUs 



I ti l if i m H 



T 1 " 



■ FOR ALL TOUR VIDEO AN □ A LID I O 
VISUAL REQUIREMENTS 

* AS 00 AND 42000 

■ FULL RANGE QF PERIPHERALS- 

* FULL RANGE OF SOFTWARE 

* RGB CONVERTERS 

* TRAINING. COURSES 

* COMPUTED GRAPHICS 
DESIGNED TO ORDER 

fRl" ANGLE TELEVISION fT\ 

Lanrjf?n SWlfl *DD |T*IQ1-S7J 3«ilft 



TERMS 



r~ 



IS MAIL ORDER 
YOUR BUSINESS? 
THEN CALL 
ALAN COLE 
TO SEE HOW WE 
CAN HELP YOU. 



CLASSIFIED ADVERTISING 
TERMS A CONDITIONS 

Our Ifrim lr>i □ p#it>rHi*rp ,iprr • 

datpli^ Md H*ii*gij art irncllf pro 
lorr^i [M^rrwriti uMII niii-i-iclc'r 

rrlPirn-rp r«r- b* Ipk-prt up triil .il ■:; 

• rc.-q nl±*e idrrrliilng iqtnt'tn 
t'hf-qur* intf PO 1 rl hf irrrjim-rrj 

Jihtf mid* pm\it-r IC 

A HIGUS SPECIALl £ T f UiLlC A*! 0 N S 
LTD 

ind flind lagtlhtr with ih+ 

■ 4i4-r|ipvrri?nl Iq 
THE CLASSIFIED DEPT L H. 
HO I GC-LDEN SH&UAfit. LONDON 
Wlfi .=IAfl 

Th+r# in <na nvnburarm+nli Par 

nr>CTllillG-n* Arivfrt pf tipi-J^ prrikinip 
lac \mt 1lh> i pirtlCulii 1 rliu* w ill b# 

irmrttrj in iht- lounwirtg liur i*ni««* 

jrr,:.-mciBr.iFri fcy in-pl " Jrhnni \q ir-H- 

CQPitwy 

AH Jj-e-rlifinrj f|lff prp l-UCi|?r> \0 

Gpi*rnm*rir. • ju-Biian-i Offttttnwfi^ 
VAT * 3rtn> if ■ + in rripomlblr lor 

■rnmplpincj m\lh lh? rjinnui l^q*l 

4tiqu4r*m«flh in *04c* if Th* Trtot 

OviClpiMon i.r/1 S*l DMt^ml^pl'rjn 
AC I A Ttim BullA*il Aflii n\**(*tf 1% 
ID -IC D*0'f I fjr*fri l^.' r 

a o *ff n r/5/tuG available qai 



PLEASE SEE NEXT PAGE FOR MORE CLASSIFIED ADVERTISMENTS. 
IF YOU WOULD LIKE TO APPEAR IN THIS SECTION CALL ALAN 

COLE ON 01-437 0626 FOR DETAILS. 
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Lineage; 54p per word, 
{including VAT) 
Semi display: £11.73 per single column centimetre 
(including VAT) minimum 2cm. Ring for Information on 
series bookings/discounts. 

All advertisements in this section muss be prepaid. 
Advertisements are accepted subject to the terms and condition? 
printed on the advertisement rate card (available on requesi) 




01 -437 0699 



Send your requirements to: 
ALAN COLE 

ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



I BUSI 


N 


ESS 


OPPORTUNITIES 



MAKE MONEY with your Micro- 
computer: Manual Packec with 
sound advice and ideas. No 
programming skills necessary. For 
free details send -stamp to; CMB 
Publications, Dept. C, 17 
Slreet. Slalybridge. Cheshire. 



IDEAS, INVENTIONS Wanted 
Call I.S.C. 01 434 1272 or write: 
Dept (ASP) 99 Regent St. London 

Wl, 



WHAT ARE YOUR 
SOFTWARE/ 
HARDWARE 
STOCKS LIKE? 



SPECIALOFFERS 



TX, COMPUTERS 



TEL: W«rttagv023£7 60177 

AMIGA A.5O0 £425 .00 
AMIGA A600& Colour 

Monitor £&4D.O0 
AMIGA A5O0&H.gh Res 

Colour M-o niter £729.00 

AMIGA System 500 tftt.DQ 

AMIGA Svslern BQ0 + £2W0.M 

COMMODORE PCI 0 - mono £775 00 

Aisa Alah $T antf Amst/ad 

ENQUIRES WELCOME 
SAF ?or details 10. 
19 Hpvftrwaie. Wantage, , 
Oxfordshire TAJ 



YOUR COMMODORE 
OFFERS YOU THE 
BEST SERVICE. 



DISCOUNT SOFTWARE: Lalest 
titles for CBM64/128 at 75% off 
R.R.P.: SAE. To: A.Q.W. 104 
Hollywell Road, Lincoln. LN5 9BY 



MODEM for CBM M/VIC 20 

Swiicha&le CCiTT V21 /Bell 103. 
ORIGINATE Or ANSWER modes. 
No exlemaf power required. 
Supfj ied w th cable to connect to 
user port. Non /approved 
Price £47.00 fall inclusive) 
INTELNET LTD, Unit C2, 
8-12 Creaksld*, London 5E6 3DX 



TEL 01 437 0626 TO 
ADVERTISE YOUR 
SPECIAL OFFERS 



FOR SALE 



NEOS? 

YOU NHED 
THE MOUSE PLUS 

Enj&rrj ycu to u» the mant* and 
kiybosfd* toaathtr. Ctn fr# left 
connaGtad *H ih* tfmm - Include ■ tc 
rr^n fjimrnjji ttm mout* fflMUi, Amiga 
■fyf* pud dawn- whitv you 

prQgrwmm*. Two mauia drlv&rw for 
your own ptQemtiun+t *Pd Q cAeus* 
mad. F\iH minunl Eupplitd. L#t yvur 

Cff4/T2fl vwv thw whoh pawtt of m* 
DdOM not dirhige frie keyboard. 

Send £1 9.95 to: 

or phone for more details 

Shazaan Systems 

W Atnij Cliiwr, Knap Hill, Wokiii^, Surrey. 



SOFTWARE 



YOUR COMMODORE 

SPECIALS 
TECH DRAW 64 - A 

comprehensive technical 
illustration aid for C64 
owners for both dish and 
lape. Commands available 
include LPINJE DRAW, RAYS, 
BOX, CIRCLE, ARC, 
ELLIPSE, FREEHAND, FILL. 
HATCH & TEXT. Wipe copy, 
move and rotate, save and 
load or print your drawing all 
for £6.95 tape or disk, Order 
Codes TD64T (tape) TD64D 

(dtek) 

Pull details in Your 
Commodore Juiy 1987. 

SPEEDY ASSEMBLER 

Vour Commodore's very own 
Assembler, a 100% memory 
resident program for loading 
from tape or disk, featured in 
the Your Commodore 
Machine Code Series and 
now the Y.C. standard 
assembler only £9.95 Tape or 
Disk Order Cedes 
YSPASSD (drsk) YSPASSR 
(tape) 

Order from Your Comm- 
odore Readers Services at 9. 
H&U Road, Maylands Wood 
Estate, Heme!, Hempstead 
Herts HF2 7BH. Please make 
cheques payable to A S P. 
Ltd.. or telephone your 
Access/Visa order on 
044? 41221 



FOR ALL INVESTORS 

"MARKET MASTER" YOUR INVESTMENT PORTFOLIO 
DISPLAYED &. ANALYSED 
For CBM 64 fi 1 28 (6* moW Fron Soli Paddle 

Easy to -jse Throw away lhai Chewed pencil ana" scraps cA paper 1 
Mnmlarg up 10 30 Stocks. Shares, Unit Trusts, Investment BQfids 
eel. 

Screen Display *--|h optional Prima of Portfolio. Cash and Tolals. 
Screen Display wlh optional Prinls 01 all Graphs anc Analyses 
(requires dot matrix Prinlar tor graphs). 
Graph of each Investment s proo/ess, and or Totals over last 12 
months and Lasi 1 2 years. 

Graphs lo Single Pinefl accuracy. Sell" Scaling and Automatic Time 
Base- 
Analysis ol Performance againsl any Ol 1 0 indices, since purchase, 
anc ever 3 months. 6 months, elc up to 5 years 
SnowS me Pefcanlage Change in Value and as- corrected 1or Inflation, 
Warring Flag if Value Drops f 0% below Maximum 

£19.50 Inc PaP STATE f>lSK or TAPE 
SOFT PEDDLE, 17 LOWER PARK RD, QUEEN S PARK, CHES.TEft.CN4 7BB 



DO YOU OWN A HOME 
MICRO? Do you wani something 
more lhan the usual boring game? 
This is most certainly for you, Don't 
just play ai life, become pari of it 
by starting your own home based 
business. FuH or part-time. For 
FREE details S.a.e. to:. Mr, G. 
McGovern YC17 97, Pilton Place, 
King and Queen Street Walworth 
London SE1 7 1DP. 



SERVICES 



SERVICES 



COMMODORE DISK 
LIBRARY 

Free membership. Wide 
selection, send 2 x 
stamps for deatils. 
To: Commodore Disk Library 
23 Curzon S1 M Derby. 



COMMODORE 
128 USER WITH 
NO SOFTWARE 
TO 



Scraich Software Club offers 
everything you need to use 

your 128 to its full potential 
We have a Software Dj^tahase 
on all 128 Software, detailed 
information and programs for 
the Commodore 1 28, 
newsletters and quarterly 
journals.Want lo know more? 
Write fa - 
Brampton Croome Rood, 
Defford, Wofchester 
WR8 9AR 



HARDWARE 



TAPE BACK-UP 
BOARDS 



Tht Mk.1. uiei ■ Hconc) CBM rype 
ca*tel1e deck Id c^jpy « program an kl 
l«*«d*. Very easy lo uie. 
EB.as Inc. PIP 
NEW IMPROVED MV2, has a t-inli n 
Speaker &□ you can hear your copy 
being made. Works like the Mk.l. or 
can be switched to iiss our 
GENEflATOR' S&rtwarg malhod. 
£14.00 Inc. PfiP 
ROM/S WITCH RESET BOARD resets 
ALL program* trial a sundard swiich 
Cdh I. Also has a ao-ckel for an SK 
Eprom. Fwll irtalrudliona supplied. 
£4.00 Inc. PfiP 

Atf pradutfi puararrfefld For JSmonin^. 

Send you^ chGque/P.G. or s.tamp For 

derails to:- TUHBOTRONIC, 
^6. Rippon Street, Parkinson Lane 
HALIFAX. Wast rorks,hire HX1 3UG 
Tel. (0422] 52020. 



CLASSIFIED ADVERTISING 

TERMS A CONDITIONS 

Our I arm* lor iuw id^f r1l*t>~t (i^rpi- 
dlLplAy j>ntH iint«flil orn rlrlcEly pro- 
rarmi p*j'm*nU iinjll Mlli'flctan 1 
ftf-irtrii-r rpn b* 1nk*-n jp {aicludlng 
roconnlldd idvtrllllng «gtficlH]. 
CIi-»:|i.jh* md PO'i iMuld b* cfQti*d 

jnd rhia* p*y«bl? lo: 
AR^LJS Sf*ECi*LisrpifBLicATiawg 
LTD 1 -. 

*nd iqfirJ bagflrFiir *f1h th* 
■di*r1l*«rtifrij lo: 
Th E CLASSIFIED DEPT., L.'M, 
HD: 1 GOLDEN SQUARE . LONDON, 

WlR 3 AH. 
Thsr* jrt flp fiJmrjtf fiiUBnti lor 
t*w*lli1lD*ii. ArJhfAfllMrrMinift HiMH 

lOfl lilA tM * p|rl>cul3f IFHJB Viltf D-» 

inf f rtc-rJ In lh# lollrj^hlng Iftw? unhir 
Accompini^dl fey lr»Hruclloni lo 1h* 
canrwy 

All idwrllvlng BBlfl WT* fUD^feCt 1a 

GWBmrntffil f»gulitinrta. (gnc«rnl«ip 
VAT A JvFri, iiti *re mpHiBlH* far 
c^mpiping wHh btiA -iirlgui i«di' 
i>dqinr*in#MEi in lorn? eg: Till Tr*d* 
Oqflcriprkin Acl, 5iu Dlii^rlmln^Hon 
Ael 1 Th* Suvlnnfl AdvortlH-mc-niCi 

fDlKliMuri) Dr-dt« IBTT. 
FVU TfWS * COfVOrTJOnTS OF 

*Q VEft7\ttNG AVAJLnfftf On 

flFOdJfSr 



Repairs 
Guide 

CALL 
ALAN COLE 
0 N 

01—437 0699 




mms surra mm mm 




FOR FAST. RELIABLE AND PROFESSIONAL 
REPAIRS AT COMPETITIVE PRICES 

P M ENGINEERING 

UNIT 8, NEW ROAD ST. IVES, 
CAMBRIDGESHIRE PE17 - 46G 




Mr. wm 





FAST COMPUTER REPAIR CENTRE 
IN LONDON 

+ Commodore range of Computers 
* Atari Computers (520 & 1040 ONLY) 
* All Amstrad range of Computers 
* Sinclair Spectrum 
* Sinclair Specirum + 
+ PHONE 0-1-&63 7166 
PROMPT ELECTRONICS 
Unit 4, 15 Springfield Road, harrow, midtfx. 
HA1 1QF ' 

{Entrant* rn Amersham Road behind Fiowvr Shop) 



COMMODORE SPARES 
AND REPAIRS 

9061 U 01 £S.7£ 

BSIO £1(].5(l j" 

SS« . . . . , Q3.00 

652G CIA , , , £S.SS 

6sai sid miM IS 

Witt? £e.9i , 

90 1 2?B - 01 £11.25 

M122S-CH £6 75 II ,1V I V ■ 

8S01.... £9.£0 IPJlAlA ■! 

336D £22.00 4i 

-02 EB.95 

INCL. VAT 6 P&P 

Dept. 4C h 14 RIDGE WAY «OAD, 
SALISBURY, WILTSHIRE, SP1 3BU 
TELEPHONE (0722) 335061 




COMMODORE REPAIRS" 

15 y Engineers Wish 12 Yo&TS Experience on 
Commodore Equipment 

Commodore 64 , , From £36.00 

Commodore CI 6, +4 From £24,00 

Commodore 128/12GD From £35.00 

Drives 1540/1541 From £25.00 

Drives 1570/71 From £30.00 

Amiga's PGA 

Pets 3032-8096 POA 

D/D rives 4040-8250 POA 

For more deteiis S.A.E. or phone Mon-fri QArr. 6pm 
G.C. BUNCE & SON 
36. BURLINGTON ROAD. BUHNHAM. 
BUCKS, SL1 7BQ 
Telephone (06286) B169G. 



COMPUTER REPAIRS 



SPFCTRUM COMMODORE. AMSTRAD 
ACORN. BBC etc. 

Fixed charge repairs on all makes 
Please ring for details: 

MCE SERVICES 

33 Albert Street, 
Mansfield, Notts NG1S 1EA 
Tel: 0623 653512 



G-TE 
-MAr 



it] SPECIALIST COMMODORE HOME COMPUTER 

REPAIRS 



Commodore 64 . . 
Commodore 1© , , 
Commodore +4 . , 
15*: Disk Drives 



£20.00 

£ia r oo 
tia.oo 

£22,00 



Com mod are 12.9 £30,00 

601/1 526/802 printers . . P.O A, 
Commodore 1 Modem . . . £14.00 
Commodore SX Executive £50 



All repairs include a four month warranty. Repairs carried out by Ex. 
Commodore technicians. Spares also available for the above computers/ 

peripherals on request. 
Pf&Bse enclose cheque/Postal order with repair made payable to G-TEK, 
G-TEK, UNIT G T LAMMAS COURTYARD, WELDON INDUSTRIAL 
ESTATE, CORBY, NORTH A NTS, MN17 1EZ* 
Tel. (0536 69454) day or evenings Tel. (0536 203179} till 8pm. 



CROYDON COMPUTER 
CENTRE 



29 Brig stock Road, Thornton Heath, 
Surrey, CR4 7JJ Teh 01 683 2646 



COMPUTER SERVICING 



We repair — on (lie premises — quick 
turn round 

* Commodore & Spectrum 

* BBC & Electron (Approved Service Centre) 

* Ams-lrad & Torch (Approved Service Centre) 

* Disc Drives, Printers, Monitors 
Mail Orders by prion* Access & Visa accepted 



CAN YOU OFFER 
A REPAIR SERVICE 
TO OUR 
READERS? 
THEN CALL 
01-437 0699 



COMMODORE REPAIRS I 

(with FREE extended guarantee) 
COMMODORE 64 26.70 
COMMODORE C16/+4 19.70 
VIC 20 IB. 70 

D/DRIVES, PRINTERS etc POA 
Price is alJ inclusive and we guarantee 

the whole computer for six months. 

KPR MICRO, DEPT. YC 

34, Petunia Crescent, Springfield, 
Chelmsford, Essex CM1 5YP 
Tel. 0245 - 46S554 



COMMODORE REPAIRS 



We specialise in repairs o1 CnmrnpcJore 
Computers and Peripherals artd rn&ny others 
* FAST TURNROUND + 
3 MONTHS WARRANTY ** 
ALL INCLUSIVE PRICES START FROM £15 
For a fast, reliable and professional service, 
send your Computer together with fault 
description Irj: COMPUTER FACTORY, 
ANALYTICAL ENGINEERING LTD.. 
ANALYTIC HOUSE, UNIT 1BA, GRAINGER 
ROAD IND. EST., SOUTH END -ON-SEA, 
ESSEX S&2 5DD 
Phone (Q7D2) 613455 lor further inlormatinn. 

* + 24hr answering service. ** 

* + Software afso available. +* 




ADVERTISE YOUR 
SERVICE IN THIS 
SPECIALIST 
REPAIR GUIDE. 



DEADLINE FOR JULY ISSUE: 
IS 22ND OF APRIL. 



COMPUTER REPAIR SERVICE 



BBC AMSTRAD COMMODORE SECTRUM 

+ Amstrad, Aer>rr> and Brother authorised 1 service 
centres 

* All repairs 1ully guaranteed 

* Fixed low prices er Iree e9ljma|<r& 

* Repairs returned wj(hin ^fl hours 

* Trade enquiries welcome 

CONTACT ELAINE EDGAR ATr 

SLUE CHIP COMPUTERS LIMITED 

2 GLASGOW RD, COFSTORPHIHE 

VfSA EDINBURGH EH12 flHL 

031-334 fi05a 
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Competition Winners 



Peagus 

Find out if you're one of the lucky 
winner in the Peagus competition 
from November 1987, Read on: 

Adrian Patterson, Dorchester; Peter 
Dent, Seaham; B.B.H. Geitenbeek, 
Den Helder, Netherlands; G, 
Taangarakis, London SW1; W E, 
Price, Basildon; K. Magras, London 
E13; G.R. Davies, Radford; Chris 
Garbutt, Basildon; K.R. Black well, 
Chatham; Lars Hammarstedt, 
Hornefors, Sweden; Robert 
Tomlinson, Nykvarn, Sweden; 
Richard Walker, Sedgley, West 
Midlands; Rashid Qureshi, Karachi. 
Pakistan; Wal Tan Tsc 4 Birch wood; D. 
Cook s Blackpool; James Laidlaw, 
Hykeham, Lincoln; M. Lyon, 
Plymouth; G. Rent on, Ryde, I.O.W.; 
Nicholas Wright, Preston; J. 
Alrajoodi, Mid Glamorgan; John 
Consadine, N. Ferriby, North 
Humberside;; John Wootton, 
Eastbourne; M E. Ventham, Radlett, 



Bug Finder 

We'd like to remind our readers thai 
we run a Buy Finder service. 

If you have typed in one of our 
programs and despite much checking, 
you still can't get it to run, then send us 
the following: 

Two copies of your program on tape 
or disk. 

A description of your problem. 

If possible a listing of your work (you 

may omit this), 

A stamped, sell-addressed cnu-lope 
for return of the program to you. 

Should any of the above be missing 
then we will not be able to deal with 
your query. 

We will try to point out where you 
have made errors and place a corrected 
copy of the program back on to your 
tape or disk before we return it to you. 

Do not send a program to us as 
soon as it stops working, please check 
it several times first. 

We do get a large number of 
queries and so it may take a while for 
us to deal with yours personally. 
Note: we can only deal with problems 
relating to programs published in Your 
Conwtwlorc. 



Herts; Sac ha Dawes, Lewes; Eyal 
Teler, Jerusalem, Andrew Cobb, 
Sawbndgenorth, Herts; Stephen 
Citrone, Washingtone, Tyne & Wear; 
W.R, Austin, Pennycross, Plymouth. 

Football Manager 11 

Well the lucky winner of our Spot the 
Ball competition which we ran in the 
December issue of Your Commodore 
is Mr R. Nickels from Paignton, 
Devon. Mr Nickels will have the 
chance to take part in a game of 
Football Manager II against three 
competition winners from other 
magazines. The overall winner of this 
game wins a trip to see the European 
Football Championship finals in 
Muni eh in June 1988. Good Luck! Mr 
Nickels also wins a video of the 1966 
World Cup, as does Martin G ingles, 
Glasgow; Xohei Kurgyanagi, Pinner; 
D, Kaosch, Abingdon; Edward 
Newiss, Keighley, 



Program Sub missions 

Due to the illness of our software 
evaluator some people may be 
experiencing a delay in getting to 
replies regarding submissions, We are 
trying to clear the backlog of programs 
as quickly as we can but this is taking 
some time. This backlog also effects 
Bug Finders and Life savers. 

We apologise for the delay and 
would ask that you would bear w ith us 
while the backlog is cleared 

The publication of lifesavers has 
also been halted because of this 
software backlog. We will be bringing 
you more short programs and tips as 
soon as we can. 



Konix Joystick 

Have you won the revised Konix 
joystick as a result of our competition 
in the January issue? Read on and find 
ouL 

T, Preston, Kiolington, Oxford; M. 
Eves, Norwich; A.J. Spiby, Burton- 
on-Sea; Rachel Longs on, Chesterfield; 
Bryan Lewis, Redcar; Dave Parish, 
West Wiekham; Graeme Gibson, 
Durham; K. Williamson, London, 
EI 7; Norman Stone, Chelmsford; 
Darren Nolan, Weston, Southampton, 



Hunt for Red October 

Find out if you're one of the lucky 
winners in the Hunt for Red October 
competition from February 1988. 
Read on: 

J.A,G. Airlie, London; N. Streeter, 
London; Stephen Bourke, Chester; 
Bo-Goran Skansen, Sweden; K. 
fay lor, Barnsley; Landreau Frangois, 
France; G.D. Hudson, Essex; J, P. 
Rankin, Birmingham; F, Eastman, 
Northurnbria; P. Fullwood, West 
Midlands. 



Commodore Where Are You? 

At the Your Commodore office we are 
repeated] > asked for the address and 
telephone number of Commodore 
U.K. Many people, after referring to 
their computer manuals, believe them 
to be based in Corby. 

The Commodore plant at Corby 
was closed down some time ago. 
Reproduced here you will find the 
correct address for Commodore U.K. 

We suggest that you write this 
correct address in the front of your 
computers manual for future 
reference. 

Commodore Business Machine, (UK), 

Commodore House, 

The Switchback, 

Gardner Road, 

Maidenhead 

Berks SL6 7XA. 



At the Your Commodore office we receive hundreds of letters from readers every 
month. We do try and answer each individually but sometimes this is impossible 
due to pressure of work. If you have written to us and not received a personal 
reply, we apologise for this but we cannot promise to reply to every item of mail 
we receive. If you feel that your question or letter really needs an answer, then 
inclusion of an s.a.e. will guarantee a reply, although this may still take time to 



arrive. 
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Have fun at Hotel California. Explore Rendezvous, then perhaps try your 
hand at winning some prizes in the Casino. Visit the Shopping Malt where Kays 
are giving away a free personal stereo to new customers. Head classified ads in the 
Newsagent, or even write your own! Join Cafe Society conversation or hold a private 
party in the Conference Suite, Personal problems? Visit the Night Porter for a shoulder 
to cry on. Is a mysterious blonde about to enter your life? Check with our resident 
astrologer - the Night Porter will put you in touch! Itchy feet? Browse through our travel 

section and dream. 




Hotel California. For 18s and over. Operate your modem at 1200/75 baud as for Micronet, Prestel and 

other viewdata systems. 



TELEMAP GROUP LTD,, DURRANI HOUSE, 8 HERBAL KILL, LONDON EC1R 5EJ 

At time of fcoinn to PTCW nil rails nn charged i\ S-.Ofip p* r 12 .tecs. n:l peak and 5.U6p per H see*. peak iikIuSIv* <<r 



You won't find these programs 

in the top ten! 



i 






OUSICAlr 




These programs have sold thousands of 
copies, and yet you won't have seen them 
in the charts — why? 

We p rod u ce p r og ra m $ t hat y o u c a n rea I I y 
get your teeth into. Programs like 
BUSICALC and BUSICALC 3 which 
can be used at home or in the office to do 
all sorts of calculations, forecasts and 
budgets. 

Programs like MIKRO ASSEMBLER and 
the ZOOM monitor which make it easy to 
write machine code programs. Programs 
like MUSIC MASTER which turn your 
computer into a musical instrument And 
programs like the BLITZ compiler which 
makes ordinary BASIC programs, run 
much, much faster. 

We have been writing programs for 
Commodore computers since 1978 and 
now have hundreds of programs for the 
PET, VIC 20, CBM 64, CBM 1 28, even the 
C16 and Plus/4. So why aren't our 
programs in the charts? 

Because our programs aren't one minute 
wonders, here today and gone tomorrow. 
Programs we released for the 64 \n 1 9S3 
are still selling — and even more impor- 
tant, the people who bought them then 
are still using them. 



Software should be an investment, not 
money down the drain. We believe that 
the more you put into a program, the 
more you should get out of it ? and that's 
the way it works with software from 
SUPERSOFT. 

The programs listed on the right represent 
a small selection from our range, but you 
can get a full list if you phone or write to 
the address below. We offer an excellent 
mail order service, and you can pay by 
cheque, Access, or Visa. 



SUPEHSOFT, Winchester House, 
Canning Road, Wealdslone, Harrow, 
MkJdlese* HAS 7SJ 
Telephone; 01-861 1166 




For Commodore 64 




Busicalc 


17.95t 19.9Sd 


Mikro Assembler 


5770c 


Turbo Disk 


14,95d 


Pass Your Driving Test 


8.95t 


Music Master 


17.95t I9 95d 


Interdictor Pilot 


17„95t I9 95d 


Blitz Compiler 


14.95t 19 95d 


Word Perfect 


17.95t19.95d 


Instant Recall 


17.95t 1995d 


For Commodore 128 




Blitz Compiler 


29.95cr 


128 Plus upgrade rom 


19.95r 


Help 64/ 120 cartridge 


39.95c 


For C 16 and Plus/4 




Turba 16 


695t 


Graphics Designer 


6.95t 8.95d 


Mikro Assembler 


12.95t 14.95d 


Music Master 


12-951 14.95d 


Word Perfect 


12.95t 14.95d 


For Commodore Pet 




Word Perfect 


S175r 


Flex-File 2.1 


97.75d 


Busicalc 


44.85t 47.1 5d 


Busicalc 3 


97,95d 


For Commodore Amiga 




MIDI for Amiga 


49.75 
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For Commodore 64 
Busicalc 
Mikro Assembler 
Turbo Disk 

Pass Your Driving Test 
Music Master 
Interdiotor Pilot 
Blitz Compiler 
Word Perfect 
Instant Recall 

For Commodore 123 
Blitz Compiler 
128 Plus upgrade rom 
Help 64/128 cartridge 

For C 16 and Plus/4 
Turbo 16 

Graphics Designer 
Mikro Assembler 
Music Master 
Word Perfect 

For Commodore Pet 
Word Perfect 
Flex-File 21 
Busicalc 
Busicalc 3 

For Commodore Amiga 
MID! for Amiga 




r 




17.95t 19 95d 
57.70c 
14.95d 
8-95t 
17.95t I9.95d 
17.95t 19.95d 
14,95t 19.95d 
17.95t 1995d 
1795t 19.95d 

29.95d 
19.95r 
39.95c 

6.95t 
6.95t 895d 
12,95t I4.95d 
I2,95t 14.95d 
12 95t 14.95d 

51.75r 
97.75d 
44.851 47.1 5d 
97.95d 

49.75 




Reviewed: 4th and Inches, T 
Stealth Fighter, Dan 



